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ABSTRACT 

Research into the prevalence of ischaemic heart 

disease and associated risk factors was carried out in Amman, 

Jordan between 1.4.1978 and 31.3.1979. 

The study population comprised 1,444 men and 963 

women aged 30-60 working in the same organization. 

The ohjectives of this study were to determine the 

prevalence of ischaemic heart disease; to compare the asso-

ciated risk factors and their prevalence in different age and 

sex groups; to initiate studies of incidence in this popula-

tion; and to provide a basis for preventive programmes. 

The data were collected by an interviewer-administered 

standard questionnaire. It included the London School of Hygiene 

and Tropical Medicine cardio-vascular questionnaire and questions 

on exercise in leisure time, diet, smoking, alcohol and oral 

contraceptive use. It also included questions on social and 

demographic variables, family and past history. Physical 

examination included measurement of height, weight and blood 

pressure. A standard resting 12-lead ECG was recorded and 

the tracings classified by two observers according to the 

Minnesota code. Plasma cholesterol and fasting blood glucose 

were estimated. 

The methods and instructions for the interviews, 

examinations and measurements were standardized and based on 

the recommendations of the World Health Organization (Rose and 

Blackburn, 1968). The methods were tested for reliability anJ 

validity. 

The collected data were punched on !HM cards, four 

cards being used for each individual. 

verified and then transferred to tape s . 

The data were edited, 



Univariate and multivariate analyses were 

used. 
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The results of the study showed that there was a 

high prevalence of ischaemic heart disease in this cohort. 

They also showed a significant correlation between ischaemic 

heart disease and hypercholesterolaemia, hypertension, 

cigarette smoking, physical inactivity and type A behaviour 

pattern. 

There were fewer cases of ischaemic heart disease 

among those who ate protective diet than those who ate detrimen

tal diet. This difference was statistically significant only 

with ischaemic-type ECG changes without symptoms. A similar 

trend was observed with fat intake. The difference was 

statistically significant only with ischaemic-type ECG changes 

and ischaemic-type ECG changes without symptoms. There was, 

however, a significant inverse correlation between ischaemic 

heart disease and high fibre diet from brown bread intake. 

Hyperglycaemia was associated with prevalence of 

ischaemic heart disease in univariate analysis, but this asso

ciation may not be independent of other risk factors as it was 

not evident in multivariate analysis. A lack of a significant 

and independent correlation was also noted with body mass index. 

The results of the study suggest that rapid urbaniza

tion and development and adoption of affluent and sedentary life

styles may be associated with increased risk of ischaemic heart 

disease. They identify a need for preventive action and further 

research, 



iv 

ACKNOWLEDGEMENTS 

This study would not have been possible without 

the help and co-operation of many people. S~ecial thanks 

are due to my Supervisor at the London School of Hygiene 

and Tropical Medicine. Dr Michael Marmot, for his advice 

and helpful comments. He not only offered valuable 

suggestions but also was willing to answer questions at 

any time. I wish to express similar thanks to Professor 

Peter Pharoah. my co-Supervisor at the London School of 

Hygiene and Tropical Medicine before taking up his present 

appointment to the Chair of Community Health at Liverpool 

University. 

I am grateful to Professor John Waterlow. 

Professor Jeremy Morris. Professor Geoffrey Rose, Dr 

Sidney Chave and Miss Jean Marr for their advice and 

encouragement, and for the many hours which they kindly 

gave up between them to discuss my study and thesis with 

me. 

1 should also like to acknowledge the assistance 

given by the staff of the King Husein Medical Centre, par

ticularly Dr Yusuf Qusus for the many hours spent in 

coding the ECGs, and the UNRWA s taff who took part so 

willingly in the study and to whom it is dedicated. 

To all those whose names are not recorded here 

but who also helped me in any way connected with this study, 

I wish to express my no less sincere thanks. 



V 

UNRWA and WHO kindly awarded me a fellowship for the 

latter part of my study at the London School of Hygiene and 

Tropical Medicine for which I am very grateful. 

I should not end without a final word of appreciation 

of the assistance rendered by Mrs Patricia Foley and Miss Jean 

Coyle, who patiently prepared the tables and typed the manu

script for this thesis. I should also like to thank Mrs. V. 

Williams and Mrs. P.A. McKechnie of Academic Typing Services 

for their contribution to the final typing. 



ABSTRACT 

ACKNOWLEDGEMENTS 

CONTENTS 

LIST OF TABLES 

CONTENTS 

vi 

ii 

iv 

vi 

xi 

CHAPTER I INTRODUCTION 
6 

6 

6 

9 

CHAPTER II REVIEW OF LITERATURE 

Some Historical Aspects 

Ischaemic Heart Disease Prevalence Rates 

Aetiology and Pathogenesis 12 

Risk Factor Concept 15 

Diet 16 

Analyses of WHO and FAO Data 16 

Secular Changes in Diet and Serum 
Cholesterol 19 

Epidemiological Studies 20 

Studies on Population Samples 20 

Saturated Fat Intake 21 

Fibre intake 22 

Sugar intake 23 

Studies in Special Groups 23 

Studies in vegetarians 23 

Studies in primitive communities 25 

Studies in migrants 2S 

Trials of Diet in the Prevention of 
Ischaemic Heart Disease 27 

Controlled Dietary experiments in Humans 27 

Fatty acids 27 

Dietary cholesterol 28 



Carbohydrates 

Proteins 

Fibre 

Analyses of autopsy findings in differ
ent countries 

Animal Experimental Studies 

Serum Total Cholesterol 

Hypertension 

Smoking 

Physical Exercise 

Behaviour Pattern 

Sociologic Factors 

Hyperglycaemica 

Other Risk Factors 

Obesity 

Oral contraceptive use 

Alcohol 

Water hardness and IHD 

Family History and Genetic Factors 

CHAPTER Ill OBJECTIVES OF THE STUDY 

CHAPTER IV METHODS 

Population 

Medical Services in Jordan 

Study of Population 

Data Collection 

Questionnaire 

Examination Centre 

Physical Examination 

ECG Recording 

vii 

Page 

30 

30 

30 

31 

32 

39 

44 

S3 

60 

66 

71 

76 

79 

79 

82 

85 

89 

95 

98 

100 

100 

100 

101 

103 

103 

103 

104 

104 



CHAPTER V 

Biochemical Tests 

Standardization 

Training 

Meetings 

Feasibility 

Testing the Methods 

1. Reliability 

2. Validity 

Data Coding 

Data Processing and Analysis 

Definition of Positive Classifications 

RESULTS 

viii 

105 

105 

105 

105 

105 

105 

106 

108 

109 

109 

111 

114 

Response Rate 114 

Findings of the Interviewers 115 

Age and Sex Structure 115 

Prevalence of IHD 116 

Prevalence of ECG abnormalities 116 

Ischaemic-type ECG with and without Symptoms 118 

Prevalence of risk factors 119 

Diet 120 

Plasma Cholesterol 124 

Hypertension 125 

Smoking 127 

Physical Activity 128 

Behaviour Pattern 130 

Occupation 132 

Hyperglycaemia 13S 



CHAPTER VI 

Other Risk Factors 

Water hardness 

Oral contraceptives 

Alcohol 

Multivariate Analysis 

DISCUSSION 

Limitations and Bias 

1. Non-Response 

2. Observer Bias 

3. The Questionnaire 

ix 

Page 

136 

136 

136 

137 

137 

140 

140 

140 

141 

142 

4. Misclassification 142 

5. Antecedent-Consequent Variations 143 

Age and !HD 145 

!HD Prevalence Rates 146 

Ischaemic-type ECG Changes 149 

Ischaemic-type ECG Changes without Symptoms 150 

Diet and !HD 151 

Plasma Cholesterol 157 

Hypertension 160 

Cigarette Smoking 163 

Exercise in Leisure Time 167 

Behaviour Pattern 177 

Occupation 183 

Hyperglycaemia 185 

Oral Contraceptives 188 

Alcohol 192 

Risk Factors and IHD Prevalence 194 



X 

CHAPTER VII CONCLUSIONS 203 

Putting IHD on the Map of Developing 
Countries 203 

IHD and Behaviour Pattern 204 

The Need for Research 208 

The Need for Standardization of Methodology 209 

The Need for Prevention 209 

Postscript 212 

TABLES 213 

APPENDIX I Questionnaire (English) 

APPENDIX II Questionnaire (Arabic) 

REFERENCES 

325 

338 

353 



TABLE 1 

TABLE 2 

TABLE 3 

TABLE 4 

TABLE s 

TABLE 6 

TABLE 7 

TABLE 8 

TABLE 9 

TABLE 10 

TABLE 11 

TABLE 12 

TABLE 13 

TABLE 14 

TABLE 15 

TABLE 16 

TABLE 17 

TABLE 18 

xi 

LIST OF TABLES 

Prevalence of Coronary Heart Disease (CHD) 
by Age and Sex; Tecumseh. 213 

CHD Prevalence by Age-group, Sex and Race 
in Evans County. 214 

Prevalence of various symptom categories and 
their relationship to ECG findings by age, 
Whitehall Study. 215 

Prevalence of coronary heart disease (CHD) 
by age and sex in Bussel ton. 216 

The Prevalence of Coronary Heart Disease by 
Age and Sex in the Population Studied in 
Chandigarh• 217 
Prevalence of IHD in Subjects 35-64 Years 
Lawrenc e Tavern. 218 

Prevalence of Cardiovascular Disease at Entry,Seven 
Country Study. 219 
Age-Adjusted Prevalence Rates for 4 Defined 
Syndromes . Prevalence Comparisons in Europe. 220 

Prevalence of Coronary Heart Disease as 
Determined by ECG and Standard Questionnaire 
for Japanese Males by Geographic Location 221 

Standardized Mortality Ratios for CHO among 
California Seventh Day Adventist Males Age 
35 and over by Current Dietary Habits, 1960 -
1965 222 

Trials of CHD Prevention by Diet 223 

Mean Cholesterol Levels in Children by Age 224 

Mean Cholesterol of Healthy Populations Age 
40 - 59 Years in Various Countr i es 22S 

Pool 5 and Individual Studies: Serum 
Cholesterol. 226 

Epidemiological Studies on Physical Activity 
and CHD 227 

Quality Control of Biochemical Variables 
Measurement 228 

Response Rate 22 9 

Causes of Non-Response 229 



xii 

TABLE 19 Age Distribution of Study Population by 
Different Interviewers 230 

TABLE 20 Questionnaire Results by Different Inter -
viewers 231 

TABLE 21 Aie-Specific Means and Standard Deviations 
of Coronary Risk Factors by Interviewer and 
Sex 232 

TABLE 22 Age and Sex Distribution of the Study Popu-
lation 233 

TABLE 23 Prevalence of IHD by Age & Sex 234 

TABLE 24 Prevalence (Numbers and Rates per Hundred) 
of Electro-Cardiographic Findings - Males 235 

TABLE ZS Prevalence (Numbers and Rates per Hundred) 
of Electro-Cardiographic Findings - Females 236 

TABLE 26 Ischaemic-Type ECG Changes with and without 
Symptoms 237 

TABLE 27 Prevalence of Angina and its Relation to 
lschaemic-Type Electrocardiographic Findings 238 

TABLE 28 Means and Standard Deviations of Variables 
in Age and Sex Groups - the Entire Population 239 

TABLE 29 Distribution of Fat Used for Cooking by Age 
and Sex 240 

TABLE 30 DISTRIBUTION of Fat Used for Frying by Age 
and Sex 241 

TABLE 31 Distribution of Fat Used for Spreading by 
Age and Sex 242 

TABLE 32 Distribution of Bread Eaten by Age and Sex 243 

TABLE 33 Distribution of Meat Consumption by Age and 
Sex 244 

TABLE 34 Distribution of Green Beans Intake by Age 
and Sex 245 

TABLE 35 Distribution of Dry Beans Intake by Age 
and Sex 246 

TABLE 36 Distribution of Citrus Fruit Intake by 
Age and Sex 247 

TABLE 37 Distribution of Other Fruit (Apples and 
Bananas) Intake by Age and Sex 248 



xiii 

Page 

TABLE 38 Diet Scoring Scale 249 

TABLE 39 Prevalence of Angina and PMI and Diet 250 

TABLE 40 Prevalence of Ischaemic-Type ECG Changes 
and Ischaemic-Type ECG Changes without 
Symptoms and Diet 251 

TABLE 41 Prevalence of Angina and PMI and Fat 252 

TABLE 42 Prevalence of Ischaemic-Type ECG Changes 
and Ischaemic-Type ECG Changes without 
Symptoms and Fat 253 

TABLE 43 Prevalence of Angina & Type of Bread Eaten 254 

TABLE 44 Prevalence of Possible Myocardial Infarction 
& Type of Bread Eaten 255 

TABLE 45 Prevalence of Ischaemic Type ECG & Type of 
Bread Eaten 256 

TABLE 46 Prevalence of Ischaemic Type ECG Without 
Symptoms and Type of Bread Eaten 257 

TABLE 47 Age-Specific Means & Stan<lard Deviations of 
Coronary Risk Factors by DPF & Sex 258 

TABLE 48 Age-Specific Means and Standard Deviation by 
FPF and Sex 259 

TABLE 49 Age-Specific Means and Standard Deviations 
of Coronary Risk Factors by Bread and Sex 260 

TABLE SO Age-Adjusted Percents of Coronary Risk 
Factors by Diet & Sex 261 

TABLE 51 Age-Adjusted Percents of Coronary Risk 
Factors by Fat Intake & Sex 262 

TABLE 52 Age-Adjusted Percents of Coronary Risk 
Factors by Type of Bread & Sex 263 

TABLE 53 Prevalence of Plasma Cholesterol 264 

TABLE 54 Prevalence of Angina & Plasma Cholesterol 
Level 265 

TABLE 55 Prevalence of Possible Myocardial Infarction 
& Plasma Cholesterol Level 266 

TABLE 56 Prevalence of lschaemic Type ECG & Plasma 
Cholesterol Level 267 

TABLE S7 Prevalence of lschaemic Type ECG Without 
Symptoms & Plasma Cholesterol Level 268 



xiv 

TABLE 58 Age-Specific Means & Standard Deviations of 
Coronary Risk Factors by Plasma Cholesterol 
Level 269 

TABLE 59 Distribution of Study Population by Age, 
Sex & Blood Pressure Levels 270 

TABLE 60 Prevalence of Angina & Hypertension 271 

TABLE 61 Prevalence of PMI & Hypertension 272 

TABLE 62 Prevalence of Ischaemic-Type ECG & Hyper-
tension 273 

TABLE 63 Prevalence of Ischaemic-Type ECG Without 
Symptoms & Hypertension 274 

TABLE 64 Age-Specific Means & Standard Deviations of 
Coronary Risk Factors by Blood Pressure Level 275 

TABLE 65 Distributions of Persons by Smoking Category, 
Age and Sex 276 

TABLE 66 Distribution of Cigarettes Smoked by Age 
and Sex 277 

TABLE 67 Prevalence of Angina and PMI Smoking 278 

TABLE 68 Prevalence of Ischemiac-Type ECG Changes 
and lschaemic-Type ECG Changes Without 
Symptoms and Smoking 279 

TABLE 69 Age-Specific Means and Standard Deviations of 
Coronary Risk Factors by Smoking Habits and 
Sex 280 

TABLE 70 Smoking Habits of Patients with Intermittent 
Claudication (IC) 281 

TABLE 71 Activities of Vigorous Exercise 282 

TABLE 72 Exercise in Leisure-Time by Age and Sex 283 

TABLE 73 Frequency of Exercise in Leisure-Time by 
Age and Sex 284 

TABLE 74 Prevalence of Angina and PMI and Exercise 
in Leisure-Time 28S 

TABLE 75 Prevalence of Ischaemic-Type ECG Changes and 
lschaemic-Type ECG Changes Without Symptoms 
and Exercise in Leisure-Time 286 

TABLE 76 Age-Specific Means & Standard Deviations of 
Coronary Risk Factors by Vigorous Exerc ise 
& Sex 287 



xv 

TABLE 77 Age-Adjusted Percents of Coronary Risk 
Factors by Vigorous Exercise & Sex 288 

TABLE 78 Being Bossy or Dominating 289 

TABLE 79 Having a Strong Need to Excel in Most 
Things 290 

TABLE 80 Usually Feeling Pressed for Time 291 

TABLE 81 Being Hard Driving and Competitive 292 

TABLE 82 Eating Too Quickly 293 

TABLE 83 Often Felt Very Pressed for Time 294 

TABLE 84 Often Thinking about Work after Working Hours 295 

TABLE 85 Often Stretched by Work to the Very Limits of 
Energy and Capacity 296 

TABLE 86 Often Felt Uncertain or Dissatisfied about 
Performance of Work 297 

TABLE 87 Getting Quite Upset when Waiting for Anything 298 

TABLE 88 Scoring Scale for Framingham Type A Behaviour 
Pattern Questions 299 

TABLE 89 Prevalence of Angina and PMI and Type of 
Behaviour 300 

TABLE 90 Prevalence of Ischaemic-Type ECG Changes and 
Ischaemic-Type ECG Changes Without Symptoms 
and Type of Behaviour 301 

TABLE 91 Prevalence of IHD & Type of Behaviour - Males 302 

TABLE 92 Prevalence of IHD & Type of Behaviour -
Females 303 

TABLE 93 Age-Adusted Percents of Coronary Risk Factors 
by Behaviour Pattern and Sex 304 

TABLE 94 Aie -Specific Means & Standard Deviations of 
Coronary Risk Factors by Behaviour Pattern 
& Sex 30S 

TABLE 9S Nature of Occupation, by Age and Sex of those 
Examined 306 

TABLE 96 Prevalence of Angina & Occupation 307 

TABLE 97 Prevalence of Possible Myocardial Infarction 
& Occupation 308 



xvi 

TABLE 98 Prevalence of lschaemic-Type ECG & 
Occupation 309 

TABLE 99 Prevalence of Ischaemic-Type ECG Without 
Symptoms & Occupation 310 

TABLE 100 Age-Adjusted Means. Standard Errors of 
Means and Percentages of Coronary Risk 
Factors by Sex and Occupation 311 

TABLE 101 Prevalence of Hyperglycaemia by Age & Sex 312 

TABLE 102 Prevalence of Angina and PMI and Fasting 
Blood Glucose Level 313 

TABLE 103 Prevalence of Ischaemic-Type ECG Changes 
and lschaemic-Type ECG Changes Without 
Symptoms and Fasting Blood Glucose Level 314 

TABLE 104 Results of Water Analysis done in London 
and Amman 315 

TABLE 105 Prevalence of IHD & Oral Contraceptives 316 

TABLE 106 Prevalence of Angina and Alcohol 317 

TABLE 107 Prevalence of PMI and Alcohol 318 

TABLE 108 Prevalence of Ischaemic-Type ECG Changes 
and Alcohol 319 

TABLE 109 Prevalence of lschaemic-Type ECG Changes 
Without Symptoms and Alcohol 320 

TABLE 110 Multiple Logistic Regression of tHD Preva-
lence - Males 321 

TABLE 111 Multiple Logistic Regression of IHD Preva-
lence - Females 322 

TABLE 112 Aorto-Coronary Bypass Grafts. 1979 323 

TABLE 113 Prevalence of Ischaemic-Type ECG Abnormal-
ities According to Minnesota Code Critera 
in Amman, Jamaica and Selected U.S. and 
European Surveys: Males 40 - 49 years 324 



CHAPTER I 

I JIJTRODUCT ION 

There is considerable evidence that ischaemic 

heart disease* (!HD) is multifactorial in origin and 

that most causative factors are environmental, the risk 

being increased in those communities which have adopted 

an affluent and sedentary life style. 

IHD has been described (Morris, 1957) as having 

become a modern e~idemic for those over middle-age, and 

undoub tedly, the morbidity and mortality ascribed to lHD 

has increa se d rapidly in most developed countries around 

th e middle of this century. The mortality due to this 

dise;ise has declined in the U.S .A. (Walker, 1 97 4, 1 977) 

;ind has been fairly stable in the U.K. (Marmot et al., 1978) 

in recent years . Altho ug h this is rea ssuring, neverthe-

less th e death rate from the di sea se is s till hi g h, its 

cost to soc iety is continuing to ri s e, and often its first 

s i g n is al so the last. 

While the establishment in developed countries 

o f intensive care units and coronary ambulances ha s sa ved 

• The term "ischa e mi c heart disease" is used in the IC.D 
8 th Rev i sion to co v e r the conditi o n s previously d es
cribed as "arteriosclcrotic heart di sease , including 
coro nary di scas e" ( ICn 6th/7th Re vi sions) . "Coronary 
heart di sease" ( CHfl) i s u sed nowaday s synonymously w1th 
these two previou s t e rms. In thi s thesis the t e rm 
"i schaemic heart di sease" is u sed a s it conform s with 
curre nt JCD usage. 



a few fortunate individuals, this has had little effect 

on the overall morbidity and mortality. 

2 

Two arguments have been raised against coronary 

care units: first, that they do not, in fact, lower 

hospital fatality rates from myocardial infarction below 

those that can be achieved with ordinary hospital care; 

and second, that even if they are effective in this regard, 

their overall impact is limited because the bulk of coro

nary heart disease mortality occurs outside the hospital. 

This controversy has been extensively reviewed by Bloom 

and Peterson (1973), Rose (1975) and Stross et al. (1976). 

The work of cardiovascular epidemiologists has 

identified a list of risk factors that predispose to the 

development of IHD, many of which appear to be preventable. 

Extensive r esea rch has been undertaken on the 

relationship between IHD and its antecedents in western 

populations. Nevertheless, the relationshin is clouded 

by controversy on the role of diet, smoking and behaviour, 

and uncertainty on whether the risk factors important in 

western populations are equally applicable in non-western 

societies. 

In western countries elevated cholesterol, hyper

tension and cigarette smoking have been demonstrated as 

the major coronary risk factors and appear to be alm os t 

equally important in determining co ronary risk (The Pooling 

Project Research Group, 1978). However, in the Seven 

Country Study (Keys, J 970) it was the mean serum cho l estero 1 



which determined whether the different populations in 

these countries were high or low in IHD incidence. The 

two other factors - cigarette smoking and hypertension -

occurred to a variable extent in all populations, so 

were unlikely to account for the large difference in IHn 

incidence. Also the cholesterol levels may not be the 

only determinant of national differences, for instance, 

Scots and Swedish are said to have similar cholesterol 

levels but their coronary mortality rates are different 

(Pedoe, 1979). 

3 

IHD is thought to be more common in developed 

countries than in developing countries. Most of this 

evidence has been derived from contrasts between compara

ti vely affluent and primitive communities. Furthermore, 

the prevalence and incidence rates in developed countries 

have been based on extensive research while in developin~ 

countries factual information on these parameters is 

lac king. Most of the data available from the latter 

countries are either based on studies conducted in the 

19 50s and 1960s or, on data of questionable validity such 

as mortality s tatistics. 

There are large variations in the stage of 

development and life style between different developing 

c ountries. Most of these countries have undertaken 

ambitious development plans and some, the oil producing 

countries in particular, have a per capita income wh i ch 

now exceeds that of many developed countries. 



Differences in income and life-style also 

exist between sub-groups within a country. In Jordan 

for example there has been a rapid growth of a middle 

class with a predominantly westernized life-style. 

In view of these changes it can be assumed that 

there are differences in the frequency and distribution 

of IHD amongst developing countries; and an increase in 

these indices has probably occurred. Urban areas 

experience more coronary artery disease than do rural 

areas. Rates go up in areas that are being urbanized. 
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even among those people who were originally there and 

around whom urbanization is occurring (Tyroler and Cassel. 

1964). 

As Jordan is a country which is becoming deve

loped, the aspects related to the distribution and deter

minants of IHD and its possible prevention require study. 

As no work has been done on the factors asso

ciated with this condition in Jordan. this study has con

sidered most of the parameters that have been shown to 

correlate with the incidence of this disease in develoned 

countries. 

Without overlooking the limitations of frontline 

research undertaken in a developing country and the biases 

inherent in cross-sectional data, there are advantages of 

a study such as this in Jordan. It does provide much 

needed information on !HD in a country which has recently 

undergone rapid developmental change. It might also 

clarify the uncertaintie s about the relation s hip of IHD 



and its antecedents in a non-western culture. 

It is hoped that the present study will form 

the basis for a prospective study dealing further with 

the antecedent factors, the incidence of the disease and 

its mortality rates amongst this population. 



CHAPTER II 

REVIEW OF LITERATURE 

The morbidity and mortality rates of IHD and 

the factors which are thought to be conducive to the 

development of this disease have been amongst the most 

widely researched problems in medicine. 

The purpose of this review is to attempt to 

summarize the frequency of IHD in various populations, 
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to identify established associated risk factors, to pro

vide basis for comparison and to consider the achievements 

that may contribute to possible prevention of this disease. 

Not all the factors considered in the literature 

review will be examined in detail in the data presented in 

this thesis. It is hoped, however, that this review will 

form a basis for further analysis of the data from this 

study and will serve as a reference for the subject for 

others entering this field especially in Jordan. 

Some Historical Aspects 

Although it may be assumed that IHD has been in 

evidence since the beginning of human civilisation it was 

not until the second half of the 18th century that IHD was 

lucidly but definitively described. In 1768, Heberden 

described the disease in a manner which has been repeatedly 



confirmed but little improved upon until the 20th cen

tury,"' 

Hunter described his own angina pectoris, in 

1794, and following his death in that same year, his 

brother-in-law, Home, reported the post-mortem appearance 

of the coronary arteries as being "in the state of bony 

tubes". 

In fact the autopsy observations allowed the 

pathological description of atherosclerosis to precede 

its clinical description. Brunner, in 1727, described 

the necropsy findings (cited in Cowdry, 1933) in the 
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aorta of his father-in-law as "The internal coat in several 

places was ruptured, lacerated and rotten like fruit 

Then in 1775, the physiologist Albrecht von Haller, 

stressed the atheromatous element in the lesion, rather 

than the sclerotic (cited in Cowdry, 1933). In his 

autopsies van Haller noted two types of atherosclerotic 

plaques in the aorta. He described the first as soft and 

contained "mushy or gruel-like material", and the second 

which he thought to be the final state of atheromatous as 

"bone-like" plaque. 

With the beginning of the 19th century attention 

was focused on the microscopic and biochemical nature of 

• "Those, who are afflict d with it, are ehed, while they 
r walking, and mor particularly when they walk oon 

after ating, with a painful and mot di agreeable sen
tion in the brea t, which eems a if it would t ke 

their life away, if i t wer to increa e or to continue: 
th mom nt they t nd till, all thi un a ine s ani . h 



the disease. Virchow demonstrated that atheromatous 

plaque contains lipid, and Vogel, in 1847, showed that 

the atheromatous plaque contains cholesterol. Since 

then, advances in biochemical and pathological techniques 

have been employed in the study of atherosclerosis, and 

have led to our present-day knowledge of the structure 

of the atherosclerotic plaque and kinetics of blood 

lipids. 

Returning to the clinical presentation of the 

disease, Harrick, in 1912, added another clinical feature 

to Heberden's pre-cordial pain, and Hunter's angina with 

his exposition of coronary artery obstruction (myocardial 

infarction). 

Medical practice, however, was slow to accept 

this differentiation. The 3rd edition of Sir James 

MacKenzie's "Diseases of the Heart", published in 1914, 

did not distinguish terminologically between the brief, 

repetitive attack of angina pectoris and the prolonged, 

severe and sometimes fatal attack, both of which were 

called angina pectoris. Nevertheless, a few years after 

the publication of Herrick's report, the concept of divi

ding cardiac pain into two main groups of angina pectoris 

and myocardial infarction, came to be accepted. As this 

distinction came to be recognized, the electrocardiogram 

was introduced and more and more terms describing the 

clinical picture of this disease were brought into use by 

medical practice. Among these terms were "rreliminary 

8 
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pain in coronary thrombosis", "impending myocardial 

infarction", "coronary insufficiency" and "atherosclerotic 

heart disease". Although some of these terms are still 

in use in some countries, they are gradually being replaced 

by more simple and precise terms of "coronary heart 

disease" and "ischaemic heart disease". 

IHD PREVALENCE RATES 

In the last 30 years the acknowledged importance 

of IHD in developed countries has prompted several national 

and international surveys which have considered both the 

frequency and the determinants of this disease throughout 

the world. 

Initially most of these studies were designed and 

pursued by independent investigators and therefore various 

aspects of these studies are not comparable. 

Some of the well-known ~revalence studies are 

the Tecumseh Study (Table 1) and the Evans County Study 

(Table 2) in the U.S.A.; the Whi tehal 1 Study (Tahle 3) 

in the U.K.; the Busselton Study (Table 4) in Australia; 

the Chandigarh Study (Table 5) in India; and the Lawrence 

Taverne Study (Table 6) in Jamaica. 

Among these studies different methods were u s ed, 

s ev e ral diagnostic criteria were employed, and a variety 

of data analyses and presentation were adopted. 

However, in order to ove r c ome thes e c on s traint s 

and to c ompare the frequency and di s tribution of the 
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disease between countries, international studies were 

undertaken. Each used standardised data collection 

methods, analyses and tabulations, which although slightly 

different were comparable. The outstanding examples of 

these studies are the International Co-operative Study 

of the Epidemiology of Cardiovascular Disease, where 16 

cohorts in 7 countries (Table 7) were studied (Keys, 1970, 

1980), the prevalence comparisons in Europe (Table 8) where 

six samples in five countries were inv~stigated (Rose 

et al., 1968), and the Japanese-American Comparison Study 

(Table 9) where three samples of Japanese origin were 

investigated in three different cultures (Marmot et al., 

1975). 

In the Comparison Studies in Europe, the rreva

lence rates of !HD were high in all of the samples studied. 

In the "Seven Countries Study" the highest rates were 

reported from the U.S.A. and Finland and the lowest were 

found in Italy and Japan. In the "Japanese-American 

comparisons", the lowest prevalence rates were found in 

indigenous Japanese and the highest were found in the 

Japanese in California whose 1110 rates approximated those 

of the surrounding non-Japanese-American po~ulation. 

For the Japanese in Honolulu the rates were intermediate. 

Although the confusing effects of differing 

methods and diagnostic techniques and criteria in 1110 

surveys cannot be totally dismissed, the existence of 

international differences among these rates suggests 

that environment and life-style may account for varying 



susceptibility to this disorder. 

As may be seen from Tables 1 - 9 tpe prevalence 

rates of IHD in developed countries were very high, more 

common in men than in women, and these rates increased 

with age. 
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In contrast to the ample research that has been 

carried out on IHD in developed countries, the disease in 

developing countries has been under-researched. Most of 

the literature available refers to inadequately designed 

case-control studies based on IHD cases admitted to hos

pitals where the population at risk is difficult to deter

mine. Even the prevalence studies of the urban Indian 

population (Sarvotham and Berry, 1968) and of the rural 

Jamaican population (Miall et al., 1972) which appear to 

have applied sound epidemiological methods, are not 

without criticism. Despite the limitations of these 

studies they reveal that the prevalence of lHO was high 

and more common than had generally been believed. Further-

more, exceptionally high rates of lHD have been reported 

for New Zealand Maori females (Prior, 1973, 1974), and 

an apparent rise in IHD prevalence in China has also been 

reported (Cheng, 1973, 1974). In the non-European popu

lation of Cape Town, myocardial infarction which used to 

be rare among Bantu men has now become common (Brock, 1972). 

The disease has also heen reported as becoming more preva

lent in Nepal (Pandey, 1970), Thailand (Tangchai, 1972), 

Egypt (Badran and Sorour, 1972; Massoud et al., 1978), the 

Sudan (lla ssan and Wasfi, 1972), and Kuwait (Emara and Al

You s uf, 197 7). 
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AETIOLOGY AND PATHOGENESIS 

The data on the aetiology and pathogenesis of 

atherosclerosis and IHD have been made available through 

extensive research using the four main methods of 

clinical, epidemiological, pathological and exnerimental 

animal investigations. 

Clinical studies made four basic contributions 
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to the understanding of the pathogenesis of IHD. Firstly, 

that serum total cholesterol levels are higher in middle

aged persons who develop IHD than the controls who remain 

free from the disease (Lerman and White, 1946). Secondly, 

that hypercholesterolaemia occurs in certain diseases 

such as familial hypercholesterolaemia (Boas, 1948; 

Slack, 1969, 1974); nephrosis (Bloor , 1917), hyper

thyroidism (Epstein and Lanell, 1922), xanthomatosis 

(T hanhhauser, 1940) and diabetes mellitus (Rabinowitch, 

1935; Joslin et al., 1971). Premature severe athero

sclerosis is a common finding in patients with these 

diseases. l!ypercholesterolaemia associated with these 

diseases is endogenous and is largely unrelated to diet. 

Thirdly, that serum total cholesterol can be lowered by 

dietary manipulations such as reductions in saturated fat 

and cholesterol intake. Fourthly, they produced obser

vations on other risk factors such as hypertension, dia

betes mellitus and obesity (Stamler, 1967). Thus they 

stimu lated epidemiologists to ascertain these observations. 



From the 1940s and extending into the 1980s 

a number of epidemiological studies were undertaken to 

assess the incidence and prevalence of IHn and to verify 

the risk factors associated with this disease. These 

were conducted either within or between populations. 

Examples of international studies have already been cited. 

The most extensive research in one country on IHD and 
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its attributes has been carried out in the U.S.A. where 

three types of studies have been identified: those that 

sampled the whole country. such as the Health Examination 

Survey (HES) of 1960-62. and the Health and Nutrition 

Examination Survey (HANES) of 1971-74; those that sampled 

a whole community. such as the Tecumseh Study (1959-60) 

(Epstein et al., 1965). and the Framingham Study. begun in 

1948 (Gordon and Kannel. 1968), and those that sampled 

or pooled the data of well-defined, broad-referenced 

groups. such as the Lipid Research Clinics Program Preva

lence Study of 1971-1975. which sampled occupational and 

industrial groups, households and schoolchildren, and 

their parents (Heiss et al., 1980) • and the National Co

operative Pooling Project where data from men in eight 

long-term U.S. Population Studies were reported (Pooling 

Project Research Group, 1978). The findings from five 

studies were sufficiently comparahle to be combined in 

one pool. the data for the other three studies being 

reported separately. 

The pathological studies and observations which 
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were initiated in the 18th century and continued through 

thel9th century have paved the way to the understanding 

of the current pathology of atherosclerosis. Patho

logists also studied and compared the geographic pathology 

of IHD with the aim of demonstrating differences between 

populations varying in living standards (Rosenthal, 1934; 

McGill, 1968), and the prevalence of atherosclerosis among 

young persons (Enos et al., 1955; Strong and McGill, 1962) . 

Pathological studies, particularly in the U.K. 

were also initiated to investigate whether arterial lesion 

was attributable to a defect in blood clotting mechanisms 

and the related view that the epidemiology of acute 

supposedly thrombotic lesion may differ from the epidemio

logy of slowly developing underlying lesion (Morris and 

Crawford, 1961; Mitchell and Schwartz, 1963). The 

British data also suggested that there was an inverse 

relationship between myocardial scars and physical acti

vity, emphasising the importance of the collateral circu

lation and the need to investigate the myocardium as well 

as the coronary arteries (Morris and Crawford, 1958). 

With regard to experimental studies in animals, 

including primates, those have focused on the relationship 

between diet, plasma cholesterol levels and the develop

ment and regression of experimental atherosclerosis. 

As most of the animal experiments have been 

carried out on the relationship of diet to cholesterol 

levels and to atherosclerosis the review of the relevant 

literature will be included in that of diet. 



RISK FACTOR CONCEPT 

The research into the aetiology of IHD showed 

that it is associated with a variety of traits, habits 

or biochemical abnormalities which may either increase 

or decrease susceptibility to IHD incidence. Those 

which may precipitate the disease are called "risk 

factors" and those which may prevent it are called 

"protective factors". 
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In addition to age, sex and heredity, diet, 

serum cholesterol, hypertension, cigarette smoking, 

physical inactivity, type A behaviour pattern, soft water, 

oral contraceptives and others have all been implicated 

in the causation of the disease. None of these factors 

has been shown to be the sole or essential factor for the 

development of the disease. Although the risk factor 

concept is one of group probability, it has been criti

cized because in longitudinal studies not all high risk 

subjects at the entry examination develop IHD while some 

at low risk succumb to it. 

Most published work has shown that hypercholcs

teroJaemia, hypertension and cigarette smoking constitute 

the major risk factors in the development of IHD. The 

higher the levels of these risk factors, the greater the 

probability for a person to develop the disease. Also, 

their cumulative effect is intensified when all three fac 

tors are present in combination. 



However, in view of the importance of the 

risk and protective factors, each will subsequently be 

discussed separately, 

DIET 

Data on the relationship of diet and IHD have 

accumulated from six types of studies: those on data 

on nutrition and mortality rates published by the Food 

and Agricultural Organization (FAO) and the World Health 

Organization (WHO); secular changes in diet and serum 

cholesterol; epidemiological studies; controlled 

dietary experiments in humans; analyses of autopsy fin

dings, and animal experiments. 

Analyses of WHO and FAO Data 

Analyses of data on nutrition and mortality 

from many countries published by WHO and FAO have shown 

that the consumption of total fat is strongly and posi

tively associated with mortality from atherosclerotic 

heart disease (Masironi, 1970; Stamler et al., 1970; 

Connor and Connor, 1972; Armstrong et al., 1975). 

Masironi has shown that when saturated fat intake is 
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high total fat intake is also high and vice versa. These 

studies have also shown a significant association between 

atherosclerotic heart disease mortality rates and other 
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dietary factors (total calories, total protein, sucrose, 

meat and eggs). Furthermore, a high inter-correlation 

has been observed between these foods and saturated fat. 

Shaper and Marr (1977) consider that "these close inter

relations diminish the usefulness of this information in 

assigning etiological significance to specific nutrients 

and foods". In contrast to the lipid hypothesis, a few 

investigators (Yudkin, 1957, 1963, 1964, 1966, 1972; 

Albrink, 1963; Yudkin and Roddy, 1964; Antar et al., 

1964; Albrink and Meigs, 1964) have advanced the hypo

thesis that high levels of sucrose intake may play a sig

nificant role in the development of IHD. 

Analyses of FAO and WHO data on nutrition and 

mortality rates (Yudkin, 1964) on a large number of 

countries demonstrated a significant correlation between 

intake of sugar and IHD mortality rates. 

Yudkin's hypothesis has been suhjected to 

criticism by holders of the lipid hypothesis. With 

regard to international comparisons, Keys (1975) argues 

that there are countries with a high per capita con

sumption of sugar and of saturated fats; these countries 

tend to have high IHD mortality rates. Also, there are 

countries with low per capita sugar and saturated fat 

intake, which tend to have low IHD rates. When all 

these countries are taken together, statistical calcu

lation shows IHD mortality to be correlated with both fat 

and sugar intake. Keys concludes that partial correlation 



analysis shows that when sugar is held constant, IHD is 

highly correlated with per capita saturated fats in the 

diet, but when fat is held constant there is no signifi

cant correlation between sugar intake and IHD incidence 

rates (Keys, 1973). With respect to this matter, 

Stamler (1967) points out that the major sugar producing 

countries, such as Cuba, Venezuela and Colombia have high 

sugar consumption, nearly equal to that of the United 

States (about 40 kgm per person per annum), but their 

levels of consumption of meat, dairy products and fats 
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are notably low. Despite their high consumption of sugar, 

these countries have low IHD mortality. Thus, for these 

sugar-producing countries the correlation between high 

sugar intake and IHD mortality does not hold. 

With regard to proteins, there is some evidence 

that the ingestion of animal proteins may be detrimental, 

while the ingestion of vegetable protein may be protec

tive against IHD. 

In comparing epidemiological data relating to 

diet and IHD, Yudkin (1957) and Yerushalmy and Hilleboe 

(1957) observed that the mortality of IHD could be corre

lated with intake of animal protein as readily as with 

intake of fat. 

Rizek et al. (1974) and Gertner (1975) observed 

that the trend of coronary mortality in the United States 

paralleled the ratio of animal to vegetable protein. 

Rec ently, there has been an inc reasin~ interest in the role 
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of dietary fibre* in the development of !HD. Thus, 

the difference in IHD incidence between developed and 

developing countries has been postulated to be due to 

the difference in dietary fibre content of their foods. 

In developing countries, starchy leguminous 

seeds, ground nuts and vegetables which are rich sources 

of crude fibre are common foodstuffs. Serum cholesterol 

levels have been found to be low and IHD uncommon in 

indigenous African and Asian groups (Trowell, 1960, 

1972; Shaper, 1970, 1972, 1974). 

However, the incidence of !HD is now rising 

in urban areas especially among groups who adopt Western 

patterns of living and diets (Sarvotham and Berry, 1968; 

Seftel et al., 1970; Cheng, 1974). 

In developed countries common foods contain 

little crude fibre and less starchy carbohydrates are 

consumed (Trowell, 1972). In England, bread consumption 

decreased considerably at the turn of the present century 

(Hollingsworth and Greaves, 1967). The high frequency 

of hypercholesterolaemia and IHD in developed countries 

is well known. 

Secular Changes in Diet and Serum Cholesterol 

The recent decline in U.S. death rates from IHD 

• The term 'fibre' covers a variety of substances containing 
various amounts of cellulose, hemicellulose, pectins, 
lignins, and pentosans. Oietary fibre has heen defined 
as the skeletal remains of plant cells that are resistant 
to hydrolysis by the enzymes of man (Trowell, 1972). 



which began in 1964 is well documented (National Centre 

for Health Statistics, 1978). This decline coincided, 

inter alia, with a similar decline in dietary fat and 

cholesterol intake and in levels of serum total choles

terol over the same period (Beaglehole, 1979). 

Although it is very difficult to exclude the 

influence of methodological variation on the observed 

trends, the correlation between dietary changes, decline 

in serum cholesterol and reduction in IHD mortality, 

lends support to the diet-cholesterol-IHD hypothesis. 

Epidemiological Studies 

The association between diet and IHD has been 

studied in diverse population groups. These include 

population samples with different habitual diet patterns, 

studies in special groups such as vegetarians and primi

tive people, and studies in migrants. 

Studies on Population Samples 

Three of the several studies which have consi

dered the relationship between diet intake and IIID will 

be cited in this review. 

The first is the Seven Country Study (Keys, 

1970) because of its international importance and its 

emphasis on the effect of saturated fat intake; the 

second, the work of Morris et al. (1963, 1977) in which 

the roles of bread and fibre intake in relation to 



serum total cholesterol and IHD incidence respectively 

were reported; and the third, the sugar intake study 

by Yudkin and Roddy (1964) because of the controversy 

it provoked over the aetiology of IHD. 

Saturated Fat Intake 

21 

The Seven Countries Study (Keys, 1970) is an 

international prospective study of 16 cohorts in the 

United States, Japan, Finland, the Netherlands, Yugo

slavia, Italy and Greece. The participants were about 

12,000 men, aged 40 to 59 at entry. This study focused 

on the diet and its relationship to the aetiology of IHD. 

Substantial differences in the prevalence and incidence 

of IHD were observed among the population samples and 

these were associated with differences in the fat content 

of the diets of the populations concerned. 

The highest 5-year incidence rates were recorded 

for men from Eastern Finland (over 120/1000 population) 

and the United States (over 80/1000 population) and the 

lowest rates were about 20 or less per 1000 for men in 

Corfu, Crete, Dalmatia and Japan. The amount and type 

of habitual diet (particularly saturated fat) varied 

substantially among the population samples. Finland, 

the Netherlands and the United States revealed high satu

rated fat intake, while Japan and the other three European 

samples revealed low saturated fat intake. 

Saturated fat intakes and 5-year incidence rates 
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of IHD for these cohorts showed significant positive 

correlations. Saturated fat intake and serum choles-

terol level of the cohorts were significantly correlated. 

Also serum cholesterol levels and IHD incidence rates 

were significantly correlated. Surprisingly, sugar 

was also correlated with saturated fat intake, serum 

cholesterol level and IHD incidence. 

However, within cohorts there was no correlation 

between individual serum cholesterol measurements and 

the estimated nutrient intakes of those individuals. 

Most of the other diet items (total calories, 

total fat, mono-unsaturated fat, polyunsaturated fat and 

total protein) were not significantly correlated to 

serum cholesterol level or IHD incidence rates of the 

cohorts. 

The data on dietary cholesterol was incomplete 

and it was not possible to estimate any independent con

tribution of dietary cholesterol to either the serum 

cholesterol or IHD incidence. 

Fibre Intake 

In the Bank Staff Study, Morris et al. (1963) 

showed that bread consumption had a statistically nega

tive correlation with plasma cholesterol level. Bread 

was an important source of dietary fibre. 

Later research (Morris et al., 1977) based on 

a twenty year study of 337 middle-aged men, showed that 

men with a high energy intake had a lower rate of IHD 
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than the rest, and independently of this, so did men 

with a high intake of dietary fibre from cereals; there 

was no evidence that the disease was associated with con

sumption of refined carbohydrates. 

Sugar Intake 

Reference should be made to the study by Yudkin 

and Roddy (1964) in which they compared diet intake in 

patients with occlusive atherosclerotic disease (both 

coronary and peripheral) with controls. In this retrospec-

tive study involving 70 middle-aged men, sugar intake was 

reported to be significantly higher in the subjects with 

myocardial infarction or peripheral arterial disease 

compared with controls. Yudkin's claim that men who 

develop !HD consume more sugar than men without IHD has 

been refuted in all of the seven surveys on larger numbers 

and with better methods (Keys, 1971). 

Studies in Vegetarians 

Studies of the Seventh-Day Adventists* in the 

United States provide interesting evidence of differences 

* Seventh-Day Adventists are a conservative religious deno
mination who abstain from tobacco and alcohol. Almost 
all of them abstain from pork products and other bihli
cally defined unclean meats and they abundantly use 
fruits, whole grains, vegetables and nuts. The church 
highly recommends, but does not require, adherence to 
several other life-style characteristics such as a lacto
ovo-vegetarian diet containing no meat, fish or poultry, 
but which does contain dairy products and eggs. 



in the total cholesterol levels and ~HD incidence of 

a religious group, classed by dietary habits as non

vegetarians, lacto-vegetarians, and pure vegetarians who 

consume no animal products of any type (Taylor et al., 

19 76; Walden et al., 1964; West and Hayes, 
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1968; Sacks and Castelli, 1975; Phillips et al., 1978). 

These studies revealed that the serum cholesterol levels 

of vegetarians were significantly lower than those of 

their non-vegetarian counterparts (Sacks et al., 1975). 

They also revealed that the age-standardized IHD mortality 

for the Seventh-Day Adventists varied systematically 

(Table 10). Also, the incidence of IHD has been reported 

to be about 40\ less amongst these men than among men in 

the general population of the U.S.A. Furthermore, 

Hardinge et al. (1962) in their studies of vegetarians, 

reported significant inverse relationships between serum 

cholesterol levels and total unsaturated fats. They 

also reported significant positive correlations between 

the percentage of animal fat intake and serum cholesterol 

levels. 

It has been postulated that the low incidence of 

IHD among these men may be attributed to the consumption 

of les s meat and fat of animal origin (Walden et al., 1964). 

On the other hand, it has been suggested that 

the low serum total cholesterol of vegetarians could also 

be attributed to their fibre-rich diet (Trowell, 1972). 
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Studies in Primitive Communities 

Several studies have been conducted among 

people who lead primitive ways of life in bushes, high

lands and other isolated rural areas (Mendez et al., 1962; 

Miller, 1968; Truswell, 1968; Sinnet and Whyte, 1973; 

Connor et al., 1978). These people subsist on a very 

low intake of saturated fatty acids and cholesterol in 

comparison to affluent Western societies and correspon

dingly have significantly lower serum total cholesterol 

levels. 

In contrast, there are some exotic peoples 

who have low serum cholesterol values although they sub

sist almost entirely on foods rich in saturated fatty 

acids. Examples of these are the Masai and Samburu 

peoples (Shaper and Spencer, 1961; Shaper, 1962; Mann 

et al., 1964). With regard to diet-cholesterol relation

ship in these tribes, Keys (1975) argued that this did 

not disprove the diet-lipid theory, it simply meant that 

they differed in their cholesterol metabolism. Shaper 

(1972) posed an interesting question as to who should be 

considered as normal, the Masai and Samburu or the rest 

of the world. 

Studies in Migrants 

Several studies indicated that shifts to a 

'richer' diet which follows emigration from a less affluent 

to a more affluent country were associated with increase 



in levels of serum cholesterol and IHD incidence, 

prevalence and mortality rates. 

In the 1950s Larsen (1957) and Keys et al. 

(1958) contrasted indigenous Jaryanese men, Japanese men 

living in Hawaii and Los Angeles, and Caucasians in 

Hawaii and Minnesota. The amount of dietary fat intake 

and IHD rates were highest for Caucasians in Hawaii, 

intermediate for Japanese in Hawaii and lowest for the 

indigenous Japanese. 
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The most notable of these studies has been the 

epidemiological comparisons of IHD and stroke in Japanese 

men living in Hiroshima and Nagasaki, Japan; in 

Honolulu, Hawaii; and in San Francisco Bay Area (The 

Ni-Hon-San Study). This study was initiated in 1965 

and its findings have recently been published. Mean 

intakes of total fat, saturated fat, cholesterol, unsat

urated fat, total protein, animal protein and simple 

carbohydrate were higher in the Japanese-American men 

than in indigenous Japanese (Kato et al., 1973; Kagan 

et al., 1974). The Japanese-Americans had a higher 

serum cholesterol level and IHD incidence, prevalence 

and mortality rates than the indigenous Japanese (Marmot 

et al., 1975; Worth et al., 1975; Robertson et al., 

1977). 

Conclusions from these studies suggest that 

the aetiology of lllD should be sought in the environmental 

and cultural rather than the genetic differences between 

people. 
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Trials of Diet in the Prevention of IHD 

It has been shown that the frequency of IHD 

in a population correlates with the prevailing level of 

serum total cholesterol, and that the latter is influenced 

by the amount of saturated fat in the diet. In view of 

this evidence it would seem reasonable to assume that, by 

reducing the saturated fat intake, the IHD incidence 

would be lowered. Thus several trials (Table 11) have 

been conducted, but unfortunately the findings of these 

trials have been subject to criticism. The design of 

these trials shows that none of them satisfied all the 

necessary criteria in respect of duration, numbers 

involved and extent of cholesterol lowering achieved. 

Some also included subjects with IHD and thus were a 

mixture of primary and secondary preventive trials. 

The only trial (Miettenin et al., 1972) in which an unequi 

vocal reduction of IHD mortality was achieved, also has 

the drawback of having been conducted on patients in two 

mental hospitals, rather than on ordinary people. 

Controlled Dietary Experiments in Humans 

Fatty Acids 

The important studies of Ahrens et al. (1954), 

Bronte-Stewart et al. (1956), Keys et al. {1957) and 

Hegsted et al. (196S) demonstrated that increases in 

s aturated fatty acids (myristic and palmitic acids) in 
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the diet raised serum total cholesterol levels, whereas 

polyunsaturated fatty acids (linoleic acid) lowered 

them. The effect is on Sor LDL; and a or HDL are 

not affected (Bronte-Stewart et al., 1956; Durrington 

et al., 1977); and it persists if the diet is continued 

(Leren, 1966). 

Controlled studies in adolescents (Ford et al., 

1972; Vergroesen and de Boer, 1971) and children 

(Glueck and Stein, 1978) have also demonstrated a close 

relationship between plasma cholesterol levels and dietary 

intake of cholesterol, saturated and polyunsaturated fat 

(Stein et al., 1975). Both colesterol restriction and 

alteration of polyunsaturated/saturated (P/S) fat ratios 

in adolescent groups may lead to significant reduction in 

plasma cholesterol levels (Vergroesen and de Boer, 1971; 

Ford et al., 1972; Stein et al., 1975). 

On the other hand, Grasso et al. (1962), Erickson 

et al. (1964) and Mattson et al. (1975) found the level 

of plasma cholesterol in metabolic studies in man to be 

the same regardless of the isometric structure of the 

dietary fatty acids. 

Dietary Cholesterol 

The effect of exogenous cholesterol intake on 

serum total cholesterol has been contradicatory and 

confusing. Some studies (Connor et al., 1961; Mattson 

et al., 1972) have shown that dietary cholesterol 



increases cholesterol concentration while others 

(Slater et al., 1976; Mistry et al., 1976) have shown 

that no significant increase in total cholesterol has 
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occurred. It seems that the effect of exogenous choles-

terol differs from that of saturated fat in being 

smaller and more variable. The effect of the ordina!y 

intake of eggs has also been tested, plasma cholesterols 

after 3 months on one egg daily (about 250 mg of choles

terol) were not significantly different from 3 months on 

no eggs (Porter et al., 1977). 

It has been postulated that there may be a 

dietary threshold of cholesterol intake above which no 

simple linear effect of diet on cholesterol levels is 

exerted (Morris et al., 1963). 

Thus the dietary cholesterol increased choles

terol concentrations of those persons whose base-line 

diets contained very low amounts of cholesterol, whereas 

it had no effect on those whose base-line diets already 

contained considerable amounts of cholesterol. 

The interaction between dietary cholesterol 

and cholesterol concentration appears to be complicated 

by genetic markers. Controlled dietary experiments on 

Masai, who have low cholesterol levels, have shown that 

they differ strikingly from Western people. When Masai 

men were fed large amounts of dietary cholesterol, they 

were able to suppress endogenous cholesterol synthesis 

and maintain a low cholesterol level (Biss et al., 1971; 

Mann, 1974). 



30 

Carbohydrates 

Serum total cholesterol is little affected by 

dietary carbohydrates. In isocalorific experiments, 

Dunnigan et al. (1970) and Mann and Truswell (1972) 

showed that exchange of sucrose for starches at 23\ of 

dietary energy had no effect on plasma total cholesterol 

in healthy subjects. This is rather more than the 

average sucrose intake in Western countries. 

Mann et al. (1973) have also shown that at 34\ 

of total energy on sucrose, triglycerides increased by 

11\ and cholesterol by 5\. This was on 160 gm of sucrose 

which is more than most people eat daily. 

Proteins 

The controlled dietary experiments suggest 

that vegetable and animal proteinshave different athero

genic effects on man. Olson et al. (1958) reported a 

decrease in scrum cholesterol when the daily protein 

intake of their subjects was changed from 100 gm, mainly 

animal protein to 25 gm protein from cereals and vege

tables. Similarly, Sirtori et al. (1977) reported that 

a strikingly hypocholesterolaemic effect was demonstrated 

by a soya protein diet (which was free of cholesterol and 

low in saturated fat content) as compared to a control 

diet having more cholesterol and saturated fat. 

Fibre 

Although there is increasing interest in the 
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role of dietary fibre or "unavailable carbohydrate", 

nevertheless few studies have so far shown a correlation 

between fibre diet content and serum cholesterol concen-

tration. Keys et al. (1961) and Kay and Truswell (1977) 

showed that pectin lowers plasma total cholesterol and 

so do apples (Canella et al., 1962). Cereal products 

such as bread have been shown to reduce hypercholesterol

aemia if taken in large amounts (Groen et al., 1966). 

Oatmeal may lower plasma cholesterol (De Groot et al., 

1963; Luyken et al., 1965). 

Also, it has been suggested that leguminous 

seeds (Keys et al., 1960; Luykenet al., 1962; 

Grande et al., 1965) and leguminous products such as 

Bengal gram (Mathur et al., 1968) lower serum cholesterol. 

On the other hand, it has been suggested that 

the serum total cholesterol of vegetarians could also be 

attributed to the fibre-rich vegetables and fruits which 

they eat. 

Analyses of Autopsy Findings in Different Countries 

While the prevalence of IHD is assessed by 

epidemiological studies, the prevalence of atherosclerosis 

and the degree of its severity are assessed by autopsy 

studies. Comparisons of autopsy findings in different 

countries have shown that prevalence and severity of 

atherosclerosis are associated with saturated fat intake. 



Early findings were reported by Rosenthal in 1934, but 

better evidence was produced subsequently by Kimura in 

1956, and better still by McGill in 1968. 
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Kimura reported that in 10,000 autopsies in 

Japan, the prevalence of severe coronary atherosclerosis 

was very low compared to that seen in persons of the 

same age in the U.S.A. He attributed these differences 

to the variation in habitual intake of saturated fat 

and cholesterol. 

However, the most notable study so far has 

been the International Autopsy Project (McGill, 1968). 

The prevalence of atherosclerosis as determined by 

autopsy in fifteen cities throughout the world was con

trasted with their respective food consumption. A sig

nificant correlation was found between saturated fat 

intake and atherosclerosis. No significant association 

was found between sugar consumption or water hardness 

and severity of atherosclerosis. 

Animal Experimental Studies 

Ignatowski (1909) provided the first clear 

evidence that diet plays a role in the development of 

atherosclerosis. He fed meat, milk and eggs to rabbits 

and observed that some of the animals developed athero

sclerotic lesions in their aortae. He concluded that 

the animal protein had injured the aortic wall, hut later 



experiments by Stuckey (1912) and Wesselkin (1913) 

provided evidence that fatty substances rather than 

protein in these foods were primarily responsible for 

the lesions. Then, Anitschkow and Chalatow (1913) 

succeeded in producing experimental atherosclerosis 

by feeding diets containing cholesterol in vegetable 

33 

oil. Thus, subsequent investigators have focused mainly 

on cholesterol and fat feeding to produce atherosclerosis. 

Therefore, in animals there is ample evidence 

that diets containing cholesterol and saturated fat are 

more atherogenic than similar diets in which the fat is 

unsaturated (Kritchevsky, 1964, 1970). In animal 

primates fed diets rich in cholesterol and saturated fat, 

hypercholesterolaemia and aortic and coronary athero

sclerosis have been produced (Kritchevsky, 1969; 

Vesselinovitch et al., 1976). In addition the regres

sion of experimental atherosclerosis has been extensively 

demonstrated in laboratory animals (Funch and Nielsen, 

1960; Moore and Willians, 1964; Gresham and Howard, 

1965; Kirtchcvsky, 1969; Armstrong et al., 1970; Wilson 

and Hartroft, 1970). However, the studies of Lambert 

et al. (1958), Wigand (1959) and Malmros and Wigand (1959) 

showed that hypercholesterolaemia and atherosclerosis 

could be induced in rabbits by feeding scmisynthetic 

diets devoid of cholesterol, and this has been confirmed 

by a number of investigators (Funch et al., 1960; Gresham 

and lloward, 1962; Moore and Williams, 1964; Kritchcvsky 

and Tepper, 1965, 1968, 1975; Wilson ct al., 1973). 



Howard et al. (1965) varied the composition 

of basic semisynthetic diet by replacing the vitamin 

mixture with yeast and cabbage, the salt mixture by 

bone meal or bone ash, the corn starch by corn meal, 

the glucose, sucrose and potassium acetate by corn 

starch and the casein by purified soya protein. They 

reported that none of these alterations had any effect 

on the incidence or severity of atherosclerosis but 

they found that replacing casein by whole soya flour 

inhibited the hypercholesterolaemia and atherosclerosis 

observed in rabbits fed semisynthetic diets. 

Carroll and Hamilton (1975) studied the 

effects of cholesterol-free semisynthetic diets on 
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serum cholesterol levels in rabbits. They fed a number 

of proteins of animal and vegetable origin and found 

the latter type to be uniformly less cholesterolaemic. 

Of interest in these experiments are the observations 

that potato starch can completely vitiate the hyper

cholesterolaemic effect of casein and that butter or corn 

oil plus either casein or soya protein yields lower 

cholesterol levels than when either protein is fed in a 

low-fat diet. 

On the other hand, Kritchevsky et al. (1968, 

1973) investigated the effects of various carbohydrates 

in a scmisynthetic cholesterol-free diet containing 14\ 

hydrogenated coconut oil, They reported that starch 

was the most hypercholesterolaemic and atherogenic of 
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the carbohydrates used and glucose was the least. Inter-

mediate results were obtained with sucrose and partially 

hydrolyzed starch. Carroll (1971) showed that the 

addition of glucose to commercial feed in the ratio of 

1:3 had no effect on rabbit plasma cholesterol levels, 

while addition of casein in similar amounts produced a 

definite hypercholesterolaemia. 

Grande (1974) has reviewed the effects of carbo

hydrates on serum lipid levels and emphasised the impor

tance of separating the effects of simple carbohydrates 

from those of more complex ones. Among the latter sucrose 

and fructose may be more hypercholesterolaemic and tri

glyceridaemic than glucose. Kritchevsky (1976) concludes 

that complex carbohydrates contain various levels of 

non-nutritive fibre, and the fibre rather than the nature 

of the digestible sugar may account for the reported 

differences between simple and complex carbohydrates. 

Experiments in which animals were fed diet rich 

with fibre resulted in reductions in cholesterol levels. 

Fahrenbach et al. (1966) showed that any number of mucila

ginous gum in rat diet lowered serum and liver cholesterol 

levels. Pectin inhibited cholesterol-induced-athero-

sclerosis in rabbits (Ershoff, 1963), chickens (Fisher 

et al., 1964, 1966), and pigs (Fausch and Anderson, 1965). 

Criticism 

Comparisons of international data and autopsy 

findings are based on mortality statistics and diet 
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consumption figures for a whole country. 

Collection of the data varies from country to 

country according to standards of medical care and stage 

of national development. These factors limit the 

comparability of the data. 

In clinical studies IHD survivors are compared 

with healthy controls. The possibility of bias in the 

choice of controls cannot be ruled out and the disease 

might influence the risk factors rather than the other 

way round. 

Animal and human atherosclerosis may not be 

comparable. The effects of polyunsaturated fats in 

the one may not be reproduced in the other. Animals 

have different lipoproteins from man and in some cases 

are known to respond to dietary items in a different 

way (Wilkens and De Wit, 1962; Truswell, 1979). The 

amounts of exogenous cholesterol used in animal experi

ments greatly exceeds human physioloRical levels of 

intake. 

The Seven Country Study, the findings of which 

suggested that diet was the major determinant of coronary 

risk, will be taken as an example of an epidemiological 

study for this purpose. Although this study included 

countries with the highest and lowest IHD rates, it was 

criticised in that only seven countries were included 

and these might have supported the dietary hypothesis by 

chance. Dietary sugar, saturated fat, serum cholesterol 



and incidence rates were all highly correlated. 

This might suggest that dietary sugar and saturated 

fat were of equal importance in the development of IHD. 
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Within different cohorts neither coronary risk 

nor individual cholesterol levels anpeared to be corre-

lated with individual diet. The last criticism weakens 

the diet hypothesis but may be explained by limitations 

of dietary data collection methods; the intra- and 

inter-individual variation of cholesterol measurement 

and variability of the effect of different diets on serum 

cholesterol. However the study involved countries with 

narrow as well as wide ranges of dietary intake. 

The study was also criticised because other 

important dietary and psycho-social factors were not 

measured. 

Although the design of the trials of diet and 

pharmacological drugs was criticised by the proponents 

of the diet hypothesis, their results were criticised 

by its opponents. Some of these trials did not provide 

hard data to show convincingly positive results. Further-

more, among IHD survivors, low fat (Hospital Research 

Committee, 196S) and soya-bean oil diets (Medical Research 

Council, 1968) and Clofibrate {Coronary Drug Project, 

197S) did not appear to prevent recurrence of fatal heart 

attacks. There is also some evidence that cholesterol-

reducing agents increase the hazards of gallstones and 

might contribute to an increase in incidence of bowel 

cancer (Committee of Principal Investigators, 1978). 



Conclusions 

Diets rich in saturated fat, or with a low 

ratio of polyunsaturated to saturated fatty acids are 

associated with IHD. Diets that are high in saturated 

fat are high in cholesterol. Dietary cholesterol 

contributes to plasma cholesterol but other dietary 
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and non-dietary factors also affect the serum cholesterol 

level. 

There is evidence that vegetable proteins may 

lower serum cholesterol level while animal proteins may 

have the opposite effect. 

Although sugar forms a part of the calorific 

intake, there is no firm evidence linking sugar intake 

with IHD. 

There is some evidence that low dietary fibre 

intake is associated with IHD. Fibre has also been 

shown to possess lipid-lowering properties. 

It is worth noting, however, that despite the 

extensive literature available on the relationship between 

diet and IHD, this topic continues to provoke scientific 

debate. Recently Keys (1975) and Stamler (1978) repro

mulgated the role of saturated fat intake in the develop

ment of IHD, but the opposite view has been expressed by 

Mann (1978) and McMichael (1979). 

On balance, it appears that there arc more 

epidemiologists in favour than against such a relationship. 

There does not appear at present to be a viable alternative 
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to the diet hypothesis which explains the differences in 

IHD incidence between countries. The diet-IHD relation

ship has also been accepted by national and inter

national organizations which have made recommendations 

on the reduction of saturated fat intake (Shaper and 

Marr, 1977). 

SERUM TOTAL CHOLESTEROL 

As the relationship between diet and IHD is 

presumably not direct but is through the effect of diet 

on serum cholesterol, the cholesterol-IHn relationship 

has already been considered. Nevertheless, there are a 

few issues which remain to be discussed. 

The story of cholesterol began when Pouletier de 

la Salle in 1769 drew attention to a substance in gall

stones that was soluble in alcohol and formed crystals 

upon evaporation (Bills, 1935). 

Chevreul (1824) repeated de la Salle's experi

ments and named the substance "cholesterol" (from the 

Greek chole a bile, steros • solid). Later Denis (1830) 

reported that human blood contained cholesterol. 

Vogel (1847) investigated the biochemical 

nature of atherosclerotic plaques and observed that 

cholesterol was present in these lesions. The biochemist 

Windaus (1910) analysed various diseased aortae and 

reported six times as much cholesterol and twenty times 



as many cholesterol esters in atherosclerotic aortae 

as had been observed in normal aortae. 
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After these observations, extensive research 

was (and still is being) undertaken into the relationship 

between cholesterol and JHD. Recently, more interest 

has been shown in the cholesterol-lipoprotein-IHD 

relationship. 

Serum Total Cholesterol Levels 

Serum total cholesterol levels for children 

Table 12) and adults (Table 13) have been reported for 

many populations. 

Despite limitations of inter-survey comparisons, 

mean total cholesterol levels for the newborn appear to 

be similar everywhere, while disparities in mean total 

cholesterol levels are found at all ages starting as 

early as the first year. Levels of total cholesterol 

in youth, however, tend to continue into adulthood. 

Serum Cholesterol Levels and JHD Risk 

There is strong and consistent correlation 

between serum cholesterol level and IHD risk. 

Within populations, the risk of developing IHD 

rises with increasing concentration of serum cholesterol 

(Rosenman et al., 1967; Kannel et al., 1971; Carlson 
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and Bottiger, 1972; Westlund and Nicolaysen, 1972; 

Wilhelmsen et al., 1973; Gordon et al., 1974; McGee 

and Gordon, 1976; Kannel et al., 1979). However, some 

variations in findings have been reported. For example, 

an excess of IHD cases was noted in the lowest total 

cholesterol quintiles in the Pooling Project data (Table 

14). This might be attributed to the small number of 

cases in these total cholesterol groups. 

Between populations, strong positive relation

ship has been shown between the mean level of serum 

cholesterol and the incidence of IHD (Keys, 1970). 

In emigrants, the serum total cholesterol means 

and distributions approximated to those of the country of 

immigration (Kagan et al., 1974; Marmot et al., 1975; 

Robertson et al., 1977). 

Cholesterol-bearing Lipoproteins 

Cholesterol is carried in blood plasma in five 

classes of lipoproteins. These are the chylomicrons, 

the very low density, intermediate-density, the low

density and the high-density lipoprotein fractions. The 

three most important systems are the low-density lipo

protein (LDL)* fraction, the very low-density lipoprotein 

(VLDL) fraction and the high-density lipoprotein (HDL)•• 

• Also called a-cholesterol. 

** Also called a-cholesterol. 
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fraction. Some investigators showed that there was 

more to be learned from these fractions than from the 

serum total cholesterol. Barr et al. (1951) had shown 

that !HD cases generally had low high density lipoprotein 

(HDL) cholesterol values compared with apnropriate 

control subjects. They concluded from these studies 

that the most significant lipid aberration was a low HDL 

cholesterol level. Also, epidemiological studies have 

provided the bulk of evidence that low HDL cholesterol 

levels are associated with IHD (Oliver and Boyd, 1955; 

Gofman et al., 1966; Roscnman et al., 1967~ Miller and 

Miller, 1975; Rhoads et al., 1976; Castelli et al., 1977; 

Gordon et al., 19 77 ; Miller et al., 1977; Albers et al., 1978). 

Similarly, it had long been recognised that 

animals that carry the bulk of their cholesterol in the 

HDL fraction were inherently resistant to the spontaneous 

development of atherosclerosis, and it was difficult even 

to induce lesions in them. On the other hand, those 

animals that carry more of their cholesterol in LDL 

fraction have long been known to be more susce~tible to 

experimental atherosclerosis (Barr, 1953). 

Most of the circulating cholesterol in 

the scrum is normally carried in LDL. 

The cholesterol in this compartment correlates best with 

the total cholesterol. Whatever the underlying disorder, 

much of what has been learned in the past about the ill

effects of a high serum total cholesterol can be attri

buted to the associated high levels of LDL or cholesterol 

carried in this lipoprotein fraction (Kannel et al., 1979). 
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The very-low-density lipoproteins carry most of the 

plasma triglyceride in the fasting state. Almost all prospective 

studies have found a direct correlation of these particles with 

risk in univariate analysis (Kannel et al., 1971; Carlson and 

Bottiger, 1972; Wilhelmsen et al., 1973). The inconsistency 

is in relation to the impact of the VLDL when adjusted for the 

influence of cholesterol, obesity, HDL and diabetes mellitus. 

When this was examined prospectively, as in the Framingham and 

Goteberg studies (Gordon et al., 1977; Wilhelmsen et al., 1973), 

no independent effect was found for either VLDL or triglyceride 

level that showed a risk of IHD. This suggests that the VLDL 

correlation with risk derives from secondary associations 

(Kannel et al., 1979). 

Criticisms 

The variation in methods used for the measurement of 

cholesterol value and whether the measurement is done on plasma 

or serum constrains inter-survey comparisons. 

The partition of the total cholesterol into lipoprotein 

fractions and the demonstration that the risk of each fraction is 

different from the others may render the measurement of serum 

cholesterol alone insufficient to study the relationship between 

blood lipids and IHD. 

As the relationship between serum cholesterol level and 

IHD is continuous over a wide range, there are no firm grounds 

for distinguishing optimal levels for this risk factor. 

Conclusions 

There is a strong and consistent positive relationship be

tween plasma hypercholesterolaemia and IHD. The risk of IHD increases 

with the level of plasma cholesterol and without any evident division 
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between normal and abnormal levels . There is also a strong positive 

relationship between the mean plasma level of cholesterol 

in the community and IHD incidence. 

It has also been shown that there is a strong 

inverse relationship between HDL-cholesterol level and 

IHD. The relationship between plasma triglyceride level 

and IHD is inconsistent. 

HYPERTENSION 

Much evidence of recent years demonstrates that 

hypertension is one of the major risk factors in IHD, in 

middle-aged men and women (Morris et al., 1966; Inter

Society Commission for Heart Disease Resources, 1970; 

Stamler et al., 1972, 1976; Dyer et al., 1976; Rosenman 

et al., 1976). Hypertension has also been shown to be 

associated with the incidence of sudden death (Chiang et 

al., 1970; nawber and Thomas, 1971; Romo, 1973). It 

has furthermore been reported that mortality during the 

first four weeks of hospital care is higher in patients 

with hypertension than without (Rosenbaum and Levine, 1941; 

Eckerstrijm, 1951; Wright et al., 1954). 

Although both systolic and diastolic blood 

pressures are s hown to predict IHD risk (Paul et al., 1963; 

Kannel et al., 1969), a larger number of studies have 

found that the systolic is a better predictor (Paul et 

al., 1963; Keys, ct al., 1972; Wilhelmsen et al., 1973; 

Kannel, 1974; Lebrach et al., 1975). Despite this, 



clinical teaching (Friedberg, 1966; Harrison, 1974) 

considers that the diastolic is the more important. 

Prevalence 
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The National Health Examination Survey of 1960 

to 1962, which was a random sample of the United States 

adult population aged 18 to 79, provided data which 

indicated that 15\ of whites and 27\ of blacks had hyper

tension according to WHO criteria. 

The prevalence of hypertension is greater among 

blacks than whites, as is the tendency for it to be more 

severe. Hypertensive heart disease occurs in blacks 

from three to nearly ten times more than in whites for 

the same age and sex groups. Also, the mortality rate 

from stroke and hypertensive heart disease is four to 

five times higher in blacks than in whites. 

Effect of Age 

Cross-sectional studies in most adult popu

lations show a tendency for the mean values for systolic 

and diastolic pressures to increase with age, with the 

exception of certain communities where this is not so 

(Shaper, 1974). 

The 1962 National Health Examination Survey 

data indicated that the mean systolic pressure rises 

slightly during early to mid-adult life, and then more 

rapidly over 40. The mean diastolic pressure shows a 



46 

small but steady rise up to the age of 60, falling there

after. 

The Community Hypertension Evaluation Clinic 

Programme, 1973-1975 indicated that mean systolic blood 

pressure rises with age more than diastolic blood nressure. 

White prevalence rates of systolic hypertension 

continue to increase even over the age of 60, prevalence 

rates of high diastolic pressure tend to remain stable 

from late middle-age on. 

Studies in developing countries with negro 

populations have suggested that blood pressure levels 

rise with age in a similar way to those in developed 

countries and that a small or no blood pressure rise may 

be the exception in these people, e.g. Jamaica (Miall 

et al., 1962), Guyana (Ashcroft et al., 1970), Nigeria 

(Akinkugbe, 1969) and Uganda (Shaper and Saxton, 1969). 

Heredity 

The hypothesis that genetic factors play an 

important role in determining blood pressure levels is 

well covered in the relevant literature. 

After reviewing eight family studies, some 

based on history, some on blood pressure measurement, 

and someon diagnostic examination, Schweitzer et al. 

(1967) concluded that each was consistent with a hypothesis 

of familial aggregation in primary hypertension. 

Two recent studies have an important bearing on 



the interpretation of the familial aggregation data. 

Zinner et al. (1976) have observed this phenomenon among 

young children from natural families. Biron et al. 

(1975) have confirmed this observation for natural but 
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not adopted children and conclude that familial aggre

gation of blood pressure, whether between parent and child, 

or between children, is mainly the result of heredity. 

Further powerful support for the important role 

of heredity has come from studies of twins (Mathers et al., 

1961; Vander Molen et al., 1970), the most definitive 

one involving comparisons of monozygotic and dizygotic 

twins (Feinleib et al., 1975). Monozygotic twins showed 

clearly higher correlations for both systolic and dia

stolic pressures than other relatives. 

Salt Intake 

Epidemiological studies in Polynesia, Micronesia, 

Africa and South America have suggested that populations 

who eat small quantities of salt are relatively free of 

hypertension (Dahl and Love, 1954, 1957; Kohlstaedt et 

al., 1958; Truswell et al., 1972; Oliver et al., 1975) . 

Evidence presented by Meneely and Dahl (1961) 

indicates that hypertension is common among animals and 

human beings who consume large quantities of salt. 

When people free of hypertension migrate from a 

low salt to a high salt environment and adopt western 

ways of life, blood pressure rises with age similar to 

those populations who have always lived in a high salt 
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environment (Freis, 1973, 1976; Weinsier, 1976). 

It may be concluded that chronic intake of salt 

in higher amounts than required may play a primary role 

in the development of hypertension in man. 

Obesity 

There is a positive association between obesity 

and hypertension. This association has been shown in 

population studies such as those of Framingham, Tecumseh 

(Kennel et al., 1967; Johnson et al., 1973), and Wales 

(Miall, 1968), as well as in cohorts from steel mill wor

kers (Ulrych et al., 1973), aviators (Oberman et al., 1967) 

and college students (Paffenbarger et al., 1968). 

The association of obesity and hypertension is 

evident in two different ways. Overweight is more preva-

lent in hypertensive than in normotensive individuals 

(Kannel and Dawber, 1973; Loggie, 197S), and normotensive 

obese subjects are more likely to become hypertensive 

(Levy et al., 1946; Kannel et al., 1967). 

Stamler et al. (197S, 1976) stated that relative 

weight was one of the variables which had been found to 

contribute independently to the future development of 

hypertension in both cross-sectional and prospective studies. 

Mineral Content of Drinking Water and Trace Metals 

The 12 towns study, reported by Shaper et al. 

(1975), found higher rates of sudden death in towns using 

soft water, and noted that hyperten s ion was a risk factor 
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for sudden death from IHD. They also noted that hyper-

tension was more frequently cited in death certificates 

as a contributory cause of IHD deaths in towns using soft 

water. Diastolic blood pressures were found to average 

2 mm Hg higher (P < 0.01) in these towns. 

A possible causal relationship between cadmium 

and hypertension has been postulated ever since rats, 

rabbits and dogs were shown to become hypertensive when 

fed cadmium (Schroeder et al., 1966; Thind, 1972). 

A cadmium concentration as low as 1 ppm in 

drinking water has been shown to produce systolic hyper

tension in rats over a 12-month period (Perry et al., 1977). 

However, data from humans are inconclusive. 

Some researchers have reported cadmium elevations in hyper

tensive individuals in their urine (Perry and Schroeder, 

1955), blood (Glauser et al., 1976), and kidneys (Lener 

and Bibr, 1971; Schroeder, 1965), while other researchers 

have not been able to reproduce these findings (Wester, 

1973; Beevers et al., 1976; 0stergaard, 1976). 

Environmental Stress 

Environmental stress may be defined in terms of 

socio-economic levels, crime rate, residential change and 

overcrowding. 

Blacks living in areas with low environmental 

stress had less hypertension than those living in high 

stress areas (Harburg et al., 1970). 
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Also there was less hypertension among rural 

than urban Zulus (Gampel et al., 1967); and of the 

latter, more of those who held to traditional cultural 

practices and were unable to adapt successfully to the 

demands of urban living were hypertensive (Scotch, 1960). 

In experiments with rats in which isolation was 

followed by vigorous interactivity and sustained compe

tition for territory, hypertension occurred in murine 

strains not naturally hypertensive (Henry et al., 1975). 

The blood pressure of normotensive individuals 

(Nestel, 1969) as well as of persons with early, 

(Baumann et al., 1973), labile or persistent hypertension 

(Shapiro et al., 1972; Ulrych, 1969) rises when they 

are emotionally or physically under stress, but the rise 

is considerably greater in those with hypertension. 

The earlier onset of hypertension among air 

traffic controllers (mean age 41) as compared with their 

subordinates (mean age 48) has been attributed to the 

greater stress inherent in the air controllers' duties 

(Cobb and Rose, 1973). 

Personality Traits 

Reactive neurosis (Kidson, 1973), suppression 

of emotions (Pilowsky et al., 1973), repression of anger, 

and conflicts between passivity and aggression have all 

been remarked in hypertensives (Ostfeld, 1967). 

High systolic values also correlate with the 



length of episodes of anxiety and agitation (Heine and 

Sainsbury, 1970). 

Later Development of Hypertension 

Blood pressure level is by far the strongest 
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factor predisposing to future hypertension. Even in the 

very narrow range of borderline blood pressure readings, 

higher initial blood pressure levels lead to more future 

hypertension (Mia 11, 1971; Stamler et al., 1975). 

In several studies (Sokolow et al., 1966; 

Stumpe et al., 1976) patients with borderline hypertension 

became more hypertensive than their normotensive counter

pa rt s . 

Tachycardia in itself is an unreliable indicator 

of future hypertension (Paffenbarger et al., 1968; 

Stamler et al., 1975). Far more important than its own 

importance in the prediction of hypertension is the diag

nosis of whether the tachycardia is a benign condition or 

not. However, tachycardia carries higher risk for future 

hypertension even if the subject has normal blood pressure 

reading (Levy et al,, 1945). 

The observation that the prevalence of hyper

tension increases with age goes with the view that hyper

tension may develop in susceptible individuals the more 

they are exposed to an adverse environment (Stamler, 1976). 

Also, the absence of a similar age-linked rise 

in the blood pressure of certain populations (Truswell et 

al., 1972; Oliver et al., 1975; Shaper, 1974) and the 
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increased frequency of hypertension and its complications 

in Westernized migrants from developing countries (Scotch 

and Geiger, 1963; Braxton, 1970; Cassell, 1974) bears 

out this view. 

Criticisms 

The measurement of blood pressure is influenced 

by many variables such as lability, arm circumference 

and cuff width, type of instrument used, examiner-subject 

interaction, observer error and whether the examinee is 

under anti-hypertensive treatment or not. 

There is controversy over whether systolic or 

diastolic pressure is more important as a risk factor 

for IHD. Physicians consider that the latter is more 

important while epidemiologists favour the former. 

Another controversy is whether change in blood 

pressure after its initial measurement may influence its 

ability to predict subsequent IHD incidence or not. 

The relationship between arterial hypertension 

and IHD appears to be a quantitative one and therefore 

there is little evidence of a numerical division between 

harmless normotensive and hypertensive blood pressure 

Antihypertcnsive treatment has had surprisingly 

little effect on either the incidence (Lew, 1973) or prognosis 

of [IID (Smirk and Hodge, 1963). 
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Conclusions 

There is a strong and consistent relationship between 

arterial hypertension and IHD. The severity of coronary 

atherosclerosis is associated with the duration and degree 

of raised blood pressure. 

Both raised systolic and diastolic blood pressures 

have been shown to be associated with IHD. but the association 

is stronger with systolic than with diastolic pressure. 

SMOKING 

The striking association. now generally conceded 

to be causal between cigarette smoking and cancer of the 

lung for some time overshadowed the dramatic excess of 

deaths from all causes in cigarette smokers. It was not 

until 1954 that the large prospective study of middle-age 

white American men by Hammond and Horn showed that this 

excess of deaths is due largely to IHD. Four years 

later their second report confirmed these initial obser

vations (Hammond and Horn, 1958). A few years later these 

observations were strongly supported by the Albany and 

Framingham Studies (Doyle et al., 1962). 

Then, one of the largest prospective studies 

(Hammond, 1966; Hammond and Garfinkel, 1969) including 

about one million men and women aged 40 to 84 at entry 



produced data which showed that for sex and age group, 

IHD mortality rate increased with intensity of cigarette 

smoking, the younger the age-group, the higher the 

relative risk. 

Subsequently, the data of the final report of 

the National Cooperative Pooling Project (1978) which 

presented the data of several longitudinal studies on the 

incidence of IHD in middle-aged men, showed that for men 

smoking cigarettes at initial examination the risk of 

developing or dying from IHD was consistently higher than 

those who have never smoked, or who gave up smoking. 

Risk also increased with the number of cigarettes smoked 

daily. 

On the other hand, in international data com

parisons, a significant correlation was found between 

average per capita consumption of cigarettes and IHD mor

tality rates for middle-aged men and women of developed 

countries. It is interesting to note that in one of 
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these studies the correlation coefficients between cigarette 

smoking and IHD mortality rate were higher for women than 

for men (Stamler et al., 1970). 

Consistent with the findings of the epidemio

logical and international data comparison studies were 

those of the autopsy studies. Their results confirmed 

the increased prevalence of severe atherosclerosis in 

those who were heavy smokers, prior to their death, com

pared to those who had never smoked (Auerbach et al., 196S, 

1977; Sc kett et al., 1968; Strong et al., 1969; Strong 

a nd Ri c hard s , 1976). 



However, heavy cigarette smoking in popu

lations in which serum cholesterol concentrations are 

low and atherosclerosis rare, appears to have little 

effect on the risk of IHD (Keys, 1970; Gordon et al., 

1974; Strong and Richards, 1976). 

With regard to giving up smoking, all reports 

show a reduction in the risk of mortality from IHD in 

those who stopped smoking. Doll and Hill (1964) and 

Hammond (1966) have found that a fall in mortality is 

evident within one year of stopping and that it takes ten 

years for the death rate of ex-smokers to approach that 

of non-smokers. More recent reports also showed that 

the lowering of risk of IHD by cessation of smoking was 

most encouraging (Ball and Turner, 1974; Gordon et al., 

1974; Doll and Peto, 1974). 

Mechanisms 

The main constituents of tohacco smoke thought 

to affect the heart are carbon monoxide and nicotine. 

The present consensus is that carbon monoxide 

in inhaled smoke, is most likely the injurious agent. 

Carbon monoxide has a greater affinity for haemoglobin 

than does oxygen, and at the low oxygen tension pre

vailing in the capillaries, hinders the release of oxygen 

from haemoglobin (Landow, 1973). Carboxyhaemoglobin 

concentrations of 5 - 15\ commonly are encountered in 

cigarette smokers and can exert a ~owerful hypoxiating 
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effect (Inter-Society Commission for Heart Disease 

Resources, 1972; Wald et al., 1973; Lefkewitz, 1976). 

Experimentally, the continuous inhalation of low concen

trations of carbon monoxide damages arterial endothelium 

and increases permeability to li~ids (Astrup et al., 1967; 

Thomsen, 1974; Davies et al., 1976; Stender et al., 1977). 

On the other hand, nicotine inhaled simultaneously with 

carbon monoxide stimulates catecholamines secretion and 

thereby increases the work of the heart and may further 

jeopardize the ischaemic heart (Cryer et al., 1976; 

Lefkewitz, 1976). Furthermore, the mobilized catecho

lamines may recruit platelets and significantly enhace 

their stickiness, thus increasing the ootential for 

endothelial damage and for obstructing thrombus formation 

on ulcerated atheromatous plaques (Levine, 1973). 

Relation to Other Risk Factors 

In the Pooling Project (1978), when the three 

risk factors, blood pressure, serum cholesterol and cig

arette use were considered simultaneously by applying a 

multiple logistic model, it was further demonstrated that 

consistently the relationship of each of these factors 

to coronary proneness was an independent one. Also, in 

combination, they related to risk over a wide range than 

did any one factor considered singly. Thus observed 

relative risk was about 4 to 1 when the highest quintile 

of risk was compared to the lower tow; and about 6 to 1 

when the highest quintile was compared to the lowest. 
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With regard to the relation of cigarette smoking 

to social class, it a~pears that smoking habits are now 

changing. Smoking is now more common in people from 

the lower social classes than in those of higher social 

classes (Ashford et al., 1961; Fletcher et al., 1970; 

Khosla and Lowe, 1972; Holme et al., 1976; Morris, 

1979). Also, smoking among British physicians has 

decreased significantly (Doll and Hill, 1964; Royal 

College of Physicians, Smoking and Health Now, 1971) and 

the worsening IHD mortality of social classes IV and V 

in England and Wales correlated with relatively more 

smoking (Marmot et al., 1978). 

The weights of ex-smokers have repeatedly been 

shown to be higher than those of smokers (Ashford et al., 

1961; Kopezynski, 1972; Seltzer, 1974; Gordon et al., 

1975) and it is common to put on weight after smoking is 

stopped (Glauser et al., 1970), but it seems that the 

weight gain is usually limited, and the effect on the 

patient's risk profile is small compared with the benefit 

of stopping smoking (Mann, 1974; Pedoe, 1979). 

Smokers often have been reported to have higher 

average serum cholesterol values than non-smokers (Karvonen 

et al., 1959; Thomas, 1960; Pincherle, 1971; Schwartz 

et al., 1971; Van Houte and Kesteloot, 1972; Dales et 

al., 1974; Tuomilehto et al., 1978), 

In general, the association between cigarette 

smoking and elevated blood pressure has been inconsistent. 

In some studies it was found to be negative (Thomas, 1960; 
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Higgins and Kjelsberg, 1967; Larson and Silvette, 1971; 

Pincherle, 1971; Seltzer, 1974; Kesteloot and Van Houte, 

1974) while in others the association was not maintained 

when other factors like obesity were controlled (Dawber 

et al., 1967; Tuomilehto et al., 1978). However, in 

other studies a positive association between smoking and 

blood pressure level has been found (Dawber et al., 1959; 

Jenkins et al., 1968). 

There have, however, been a few studies in which 

the association between physical exercise and smoking 

habits have been examined. It has been shown that 

cigarette smoking is lower in those who do physical 

exercise in their leisure time than in those who do not 

(Hickey et al., 1975; Wood et al., 1976, 1977, 1979; 

Chave et al., 1978). 

Criticisms 

Cigarette smoking has been shown to have a 

stronger relationship with lung cancer than with IHO. 

Smokers have double the incidence of non-smokers compared 

with ten times as much for lung cancer. 

Also this relationship is not found in all 

study populations. For example, in the Seven Country 

Study (Keys, 1970), only the U.S. railroad workers showed 

the smoking-IHD relationship. 

Cigarette smoking tends to predict IHD less 
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in older persons than in young and middle-aged adults. 

While this may be true of other risk factors, it weakens 

the hypothesis that smoking precipitates acute coronary 

attacks (Kannel et al., 1968). 

Although vascular injury from carbon monoxide, 

ill-effects of increased catecholamine secretion and 

enhanced thrombosis have been suggested, the controversy 

over the mechanism by which smoking contributes to the 

development of IHD has not been settled. Data from 

studies of genetically matched twins with different 

smoking habits have not shown the degree of association 

between smoking and IHD as has been found in the general 

population, where there is no such genetic matching 

(Yrubec et al., 1976; Cederltlf et al., 1977). However, 

in view of the small numbers in these studies of twins 

some investigators consider their results inconclusive 

(Friedman, 1977; Ramstrtlm, 1978). 

Conclusions 

In spite of the above criticism, a strong 

positive association between cigarette smoking and IHD 

has been shown by many studies. The risk of death from 

IHD in smokers is twice that in non-smokers. 

The reduction in mortality for those who dis

continue smoking occurs within the first year and after 

10 years parallels that of non-smokers. 
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The criticism surrounding the controversy over 

mechanism and the weak relationship in old people may 

apply to most other risk factors. 

PHYSICAL EXERCISE 

Studies of London busmen and postmen by Morris 

et al. (1953) produced the first evidence for the protec-

tive effect of exercise on the heart. The more active 

bus conductors experienced less coronary heart disease 

than the sedentary bus drivers, and postmen less than the 

sedentary post office workers. The early mortality of 

the physically active groups was substantially less than 

that of the physically inactive. 

Most of the studies which followed Morris's 

pioneer work and which were carried out in the 1950s and 

early 1960s showed that inactive suhjects had significantly 

more IHD than their active counterparts. However, the 

majority of these studies suffered from the limitation 

that physical exercise was neither precisely defined nor 

properly assessed. In the late 1960s and early 1970s 

the investigators sought to define physical exercise in 

search of a dose-response relationship. Subsequently, 

two types of physical activity were categorized; the 

vigorous exercise in leisure time and the high physical 

activity undertaken in non-sedentary occupations. The 

former type hinged on the level of physical exercise 



whi c h is likely to reach peaks of energy output of 

7.5 Kcal per minute, whereas the latter was based on 

jobs classed as heavy work, according to work activity 

measurement (Hale, 1959}. 

Of the numerous investigators (Table 15} who 

studied the relationship between physical exercise and 

IHD the work of two groups, in particular, has led to a 

better understanding of this relationship. The first 

group is that of Morris et al. in London studying the 

effect of vigorous exercise in leisure time and the 

second is that of Paffenbarger et al. in California 

studying the effect of work activity on coronary heart 

disease. In view of the importance of the work of 

these two groups the most recent two papers published 

by each of them will be reviewed. 

Exercise in Leisure Time 
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Morris et al. (1973) in their study of 17,944 

sedentary male executive civil servants in Great Britain 

between the ages of 40 and 65 over the ~eriod 1968-1970, 

have shown a striking difference in the relative risk of 

IHD between men reporting different levels of leisure 

activity. Men who recorded doing vigorous exercise on 

Fridays and Saturdays, had about one third of the inci

dence of IHD experienced by comparable men who did not 

take exercise. 

A recent paper published by this study group 

(Chave et al., 1978) on a 20\ sample (3,591 men) showed 
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that men who had reported vigorous exercise during the 

two days suffered fewer deaths from IHD through the years 

1968 to 1977. There was no significant difference in 

mortality from other causes. Total physical activity 

scores were weakly related to death from IHD. Men who 

reported vigorous exercise smoked less than the other 

men. 

Physical Activity in Work Time 

Paffenbarger and Hale's paper (1975) on "Work 

activity and CHD" concerns 6,351 longshoremen in Cali

fornia who were 35 - 74 years old upon entry into the 

study. They were followed for 22 years or to death, or 

to the age of 75, and were classified as being high, 

medium or low calorie-output jobs. The high activity 

workers had IHD death rates almost half those found in 

medium and low categories; there was little difference 

between medium and low category workers. It has been 

concluded from this study that re~eated bursts of high 

energy output established a platform of protection against 

coronary mortality. 

In a recent paper (Paffenbarger et al., 1977) 

and in a sub-sample of 3,686 longshoremen they examined 

the correlation between IHD and coronary risk factors. 

The levels of job activity, heavy smoking, high blood 

pressure and a history of heart disease emerged as signi

ficant risk factors in predicting sudden death or delayed 

death from IHD. 
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Physical Exercise and Coronary Risk Factors 

Most of the studies and the effect of ~hysical 

exercise on IHD have been on serum lipids. With regard 

to serum cholesterol the findings are controversial. 

Some studies have shown that physical exercise significantly 

reduces serum cholesterol level (Naughton and McCoy, 1966; 

Lopez, 1974), while others have found no significant 

decrease in serum total cholesterol after an exercise 

programme (Fitzgerland, 1965; Mann, 1969; Bonanno, 1974). 

There is much consensus on the effect of exercise on serum 

triglycerides where highly significant decreases in serum 

triglycerides after exercise have been reported (Lopez, 

1974; Bonanno, 1974). Recently, the effect of exercise 

upon plasma lipoproteins received much attention. In 

cross-sectional comparisons, active groups show much 

lower VLDL and plasma triglyceride levels than those for 

sedentary controls (Wood et al., 1977). When middle-aged 

men with mildly elevated plasma triglycerides exercised 

by jogging for 40 minutes per day for only four days, 

marked reductions in triglyceride levels were seen (0scai 

et al., 1972). Plasma LDL-cholesterol levels for active 

men and women tend to be lower than for sedentary controls 

(Wood et al., 1977). Two studies have reported reductions 

in LDL-cholesterol in initially sedentary individuals fol

lowing training programmes (Lopez et al., 1974; Weitman 

et al., 1978). A number of cross-sectional studies have 

reported significantly higher plasma HDL-cholesterol levels 

in very active individuals compared to their sedentary 



controls (Wood et al., 1977; Ratliff et al., 1978; 

Erkelens et al., 1978; Hartung et al., 1978). 
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In summary it seems that high levels of leisure 

time or occupational activity are associated with plasma 

lipoprotein indicative of relatively low risk of IHD 

(Wood et al., 1979). However Morris et al. and Paffen

barger et al. showed that the relationship between ~hysical 

activity and IHD is independent of other risk factors. 

The vigorous exerciser tends also to show other 

characteristics: leanness, abstinence from cigarette 

smoking and had significantly lower blood pressure (Wood 

et al., 1976, 1977, 1979). Also Hickey et al. (1975) 

studied the effect of physical activity on five coronary 

risk factors. These were systolic and diastolic blood 

pressure, serum cholesterol, body weight and number of 

cigarettes currently smoked. They concluded that "the 

mean levels of the five risk factors tended to decrease 

with increasing leisure-time physical activity, but a 

similar trend was not apparent for work activity". 

Cooper et al. (1976) studied about 3,000 middle-aged men 

who reported to a clinic for cardiorespiratory fitness 

evaluations. These men were placed in one of five grades 

of physical fitness on the basis of a treadmill test 

performance. Serum cholesterol and tryglyceride, blood 

pressure, blood glucose, blood uric acid and body weight 

were measured for these men. All of these risk factors 

were significantly higher in the men with poor treadmill 
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performances and significantly lower in men with excel

lent or good treadmill performances. 

In summary, the three risk factors, serum 

lipids, blood pressure and cigarette smoking, are lower 

in those who take high levels of physical activity in 

their leisure time than in those who do not. 

Criticisms 

The work of Morris et al. and Paffenbarger et 

al. was not without criticism. In the leisure exercise 

it was difficult to determine or to quantify some forms 

of exercise such as "vigorously getting about". Also, 

mis-classification could have occurred when assessment of 

physical exercise was made, recording only two days. How

ever, Morris et al. minimised the effect of mis-classifi

cation by showing that a prior study had shown that the 

physical activities recorded for these two days correlated 

highly with a daily log of physical activities throughout 

the week. On the other hand the work activity study could 

have been biased by a selection process as men usually 

work at jobs which suit their strength, health and desires. 

Furthermore some of the inactive men could have become so 

because they were already ill. However, Paffenbarger et 

al. countered this criticism by showing that the coronary 

risk was reduced for vigorous workers even though decen

dents were charged against the job category that had been 



held an average of six months earlier. Furthermore, 

the inverse association between ~hysical activity and 

coronary mortality was consistent in all age classes, 

and persisted whether or not account was taken of job 

transfers that occurred. 

Conclusion 
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Vigorous physical exercise as defined by a 

critical level of energy output is associated with reduced 

risk of coronary mortality. To produce a protective 

effect against IHD the level of physical exercise should 

stress the cardiovascular system. 

BEHAVIOUR PATTERN 

As early as the eighteenth century it was 

recognized that emotional factors play a role in relation 

to IHD (Heberden, 1772). Then Osler in 1892 and 1910 

reported that his patients with angina exhibited an overt 

and characteristic behaviour pattern. Osler's obser-

vations were neglected until many years later when psychia

trists (Dunnbar, 1943; Kemple, 1945) emphasized the 

frequent exhibition of a strongly aggressive, hard-driving 

and goal-directed personality. 

These personality traits received little 

attention, until the 1950s when Friedman and Rosenman 



began to work on this subject. In 1959, they developed 

a rather elaborate evaluation procedure by means of 

which they classified men into two categories: Type A 

- hard-driving, impatient, a "particular action-emotion 

complex in which a chronic, continuous struggle is its 

identifiable and indispensable component"; and Type B 

- not so characterized, more easy going. 

A large prospective study was organized in 

California to test the hypothesis that type A men would 

be unduly prone to IHD. After a two-year follow-up it 

appeared that the hypothesis was being sustained (Rosenman 

et al., 1966). 

More prolonged follow-up has strengthened th, 

statistical confidence in the differentiation and allo' ed 

examination of the relationships between behavioural 

67 

types and other factors that are associated with IHD. The 

San Francisco group repeatedly em~hasize their view that 

the behaviour type provides independent discrimination 

(Rosenman et al., 1970; Friedman et al., 1970). 

As noted earlier, many investigators have 

reported that increased levels of risk factors such as 

serum total cholesterol. blood pressure and cigarette 

smoking are significantly associated with IHD. Despite 

such findings among large populations. the best combi

nation of these traditional risk factors fails to identify 

most new cases of IHD. Noting that traditional risk 

factors account for only about half of IHD incidence in 

middle-aged men, Keys et al. (1972) concluded that other 



variables may contribute significantly to IHD incidence. 

In the search for other risk factors of IHD, 

a great deal of work (88 studies reported in a review by 

Jenkins in 1976) has been done to find out whether or 

not behavioural patterns do put persons at higher risk 

of clinically manifest coronary artery disease. In the 

assessment of these behaviour patterns, four measures 

have been employed. Three were developed in the U.S.A., 

the structured interview (Rosenman et al., 1975), the 

Jenkins Activity Survey (Jenkins, 1976) and the Framingham 

type A (Haynes et al., 1978), and the other in the U.K., 

the Bortner Scale (Heller, 1979). 

The hypothesis that the type A behaviour pattern 

may be an additional risk factor has been supported in 

prospective (Jenksin et al., 1974; Rosenman et al., 1975; 

Theorell et al., 1975; Haynes et al., 1980) as well as 

in cross-sectional studies and case-control studies 

(Rosenman et al., 1961; Wardwell et al., 1963; Keith 

et al., 1965; Bengtsson et al., 1973; Thiel et al., 
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1973; Van Dijl, 1974; Kenigsberg et al., 1974; Shekelle 

et al., 1976; Haynes et al., 1978; Heller, 1979). Three 

of these studies (Shekelle et al., 1976; Brand et al., 

1976; Haynes et al., 1980) presented data which indicated 

that the type A behaviour pattern was an independent risk 

factor for IHD. 

Recently, the type A behaviour pattern has been 

reported to be associated with increased coronary disease 
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as demonstrated at cardiac catheterization (Blumenthal 

et al., 1975; Zyzanski et al., 1976). Blumenthal et 

al. (1975) found that the increasing proportion of ty~e 

A patients with increasing atherosclerotic disease severity 

remained significant, even when age, sex, blood pressure, 

serum total cholesterol level and cigarette smoking were 

all simultaneously covaried. They concluded that 

"independently of traditional risk factors, behaviour 

pattern type A may contribute to risk of clinical CHO 

events via effects on the atherosclerotic process". 

These studies were on atypical samples - patients under

going angiography for suspected IHD. 

Also several studies have found relationships 

between anxiety, psychological stress, tension and emo

tional upset and IHD (Ostfeld et al., 1964; Lebovits et 

al., 1967; Bakker et al., 1967; Bruhn et al., 1969; 

Tibbun et al., 1972; Bengtsson et al., 1973; 

Thiel et al., 1973; Friedman et al., 1974). 

These studies suggest that angina patients are more likely 

to complain about somatic symptoms and to be more worried 

and emotionally labile than myocardial patients or persons 

free from IHD (Mai, 1968; Dongier, 1974). A prospec-

tive study has shown that subjects who subsequently 

develop angina are more likely to be hypochondria!, 

an<l anxious than non-cases (Lebovits et al., 1967). 
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Relation to Other Risk Factors 

Friedman and his colleagues have not only sug

gested that type A behaviour pattern is associated with 

the prevalence and incidence of IHD, but is also related 

to the coronary risk factors. 

They have suggested that ype A behaviour may 

raise the levels of plasma cholesterol (Friedman et al., 

1958), triglyceride (Friedman et al., 1964), norepinephrine 

(Friedman et al., 1960, 1975), corticotropin (Friedman 

et al., 1972) and the insulinogenic response to glucose 

(Friedman et al., 1970). They have also suggested that 

type A may enhance the clotting of blood (Friedman et al., 

1958; Friedman and Rosenman, 1959) and the sludging of 

erythrocytes (Friedman et al., 1964). 

They also produced data which suggested that 

cigarette smoking and the prevalence of hypertension are 

predominantly found in type A subjects (Friedman, 1979), 

Criticisms 

Most of the research that has been published 

on behaviour patterns has been undertaken in the U.S.A. 

Therefore it is important to determine whether the type 

A concept is also applicable to other populations with 

different cultures. 

Most methods used for the assessment of 

behaviour patterns have also been developed in the U.S.A. 

It remains to be seen whether the Framingham type A 
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questionnaire for example can be translated into other 

languages and used in different cultures and still retain 

similar assessment validity. The same applies to 

relationship of type A behaviour to IHD risk and whether 

it is similar to that found in the U.S.A. 

Recently the Belgium Multifactorial Prevention 

Project (Kittel et al., 1978) suggested that the concept 

of type A behaviour pattern has sufficient cross-cultural 

validity to allow derivation of reliable measurements 

and the determination of whether type A behaviour is a 

risk factor for IHD internationally. 

Conclusions 

Type A behaviour pattern has been shown in the 

U.S.A. to be a significant risk factor for !HD in both 

men and women. In the U.K. in a case-control study, 

type A behaviour pattern has been shown to be associated 

with IHD (Heller, 1979). This association has not yet 

been reported in other populations. 

SOCIOLOGIC FACTORS 

IHD and Social Class 

The literature on the influence of sociologic 

indices on the development of IHD has been fraught with 

contradiction. 
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Lehman (1967) observed that investigations of 

industrial populations. such as the Bell System (Hinkle 

et al., 1968) and Dupont (Pell et al.• 1963) • have 

generally found an inverse relation between occupational 

status and risk of IHD while studies of regional or 

national populations (Logan, 1952; McDonough, 1965) have 

usually found a positive relation. 

Brummer (1967) compared mortality statistics in 

different countries with national data on per capita 

income and demonstrated a positive correlation of IHD 

with the standard of living. 

Antonovsky (1968) reviewed many morbidity and 

mortality studies from the U.S.A. and U.K. He found 

that most studies showed large differences between social 

classes, but that there was no consistent gradient. 

Antonovsky concluded that the association of IHD with 

social status might be reversing itself over time. 

Shapiro (1969) • studying members of the Health 

Insurance Plan of New York, found white-collar workers to 

have higher rates of IHD than blue-collar, but the dif

ferences approached zero when the series was controlled 

for physical activity. 

Studies conducted in India (Malhotra, 1967; 

Sarvotham and Berry, 1968) showed a consistent gradient 

of rates by social class, with upper classes having the 

high rates and lower classes the lowest. 

In Chi le, Viel et al. (1968) used autopsy data 

to study the correlation of IHD with social class. They 



reported that the percentage of the coronary arteries 

covered by fibrous plaques was higher among men of high 

socio-economic status and among men who did intellectual 

work as contrasted with manual workers. 

Marmot et al. (1978) analysed the mortality 

trend over 40 years in England and Wales and showed that 

mortality from IHD had become progressively more common 

in working-class men and women than in those from the 

middle and upper classes. 

Marmot et al. (1978) showed a clear inverse 

relationship between grade of employment and IHD mor

tality of male civil servants working in London. Men 
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in the lowest grade (messengers) had 3 - 4 times the IHD 

mortality of men in the highest employment grade (adminis-

trators). Men in the lower employment grade were 

shorter, heavier for their height, had higher blood pres

sure, higher plasma glucose, smoked more and reported less 

leisure time physical activity than men in the higher 

grades. For plasma cholesterol the gradient was the 

other way round. 

Relation to Coronary Risk Factors 

The high levels of serum cholesterol that have 

previously been found to be associated with high socio

economic status (Keys et al., 1958; Howell, 1970) are 

today mainly associated with lower socio-economic status 

(Holme et al., 1976; Tuomilehto et al., 1978). 



74 

Also men with lower socio-economic status tend 

to smoke more (Ashford et al., 1961; Fletcher and Horn, 

1970; Khosla and Lowe, 1972; Holme et al., 1976). In 

both sexes, non-smokers tend to be heavier than smokers, 

and the difference increased progressively from Social 

Class I through to Social Class V (Kohsla and Lowe, 1971, 

1972; Hawthorne et al., 1979). Higher blood pressure 

at all ages, and substantially greater prevalence of hyper

tension have been found in blacks than in Caucasians in 

the United States (Comstock, 1957; NHES, 1960-1962; 

Heyden et al., 1969; Boyle, 1970). It is probable that 

this is at least partly explained by genetic factors 

(Boyle, 1970). However, a gradient in blood pressure 

has been found in relation to socio-economic status, for 

both blacks and whites with lowest pressures in the highest 

socioeconomic status and highest pressures in poorest 

rural groups (Langford et al., 1968). Also blood pres

sure tends to be higher in rural than in urban populations 

in England (Reid et al., 1966) and Jamaica (Miall and 

Cochrane, 1961). 

Upper social class people also take more exer

cise during leisure time than do low social class people 

(Holme et al., 1976; Morris, 1979). 

Acculturation 

The process of acculturation appears to be an 

inevitable outcome of contact between a traditional culture 

and the western civilization. The assimilation into the 
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dominant culture of persons from traditionally oriented 

societies affects most aspects of life. 

Evidence of the importance of acculturation 

has been obtained from studies of primitive people who 

become town dwellers and from studies of immigrant groups 

who have moved from areas of low to high IHn incidence 

where these people have lived long enough in the new cul

ture to reach middle age and to adopt local habits, they 

appear to have developed similar coronary rates and risk 

profiles (Page et al., 1974; Marmot et al., 1975; 

Robertson et al., 1977). The immigration has largely 

been from poor to affluent countries so that the effects 

of reverse process are less well observed. 

Criticisms 

Research findings on the correlation between 

social class and IHD have been contradictory and incon

sistent. 

There is considerable variation in the social 

class structure between and within countries. This has 

been confounded by increased social class mobility as a 

result of opportunities for better education and wider 

availability of jobs. 

Although several studies have shown that social 

class relates to IHD incidence, few have analysed the 

effects of intervening variables which account for these 

associations. 



Conclusions 

There is a social gradient in the incidence 

and prevalence of IHD. 
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It appears that the disease tended in the past 

to be more common in the upper social classes than the 

lower. However, this relationship appears to be 

changing and there is a tendency for IHD incidence and 

prevalence to decrease with improved socio-economic 

status. 

HYPERGLYCAEMIA 

Several studies have demonstrated that patients 

with diabetes mellitus experience excess of morbidity and 

mortality from IHD (Pell and d'Alonzo, 1970; Kessler, 

1971; Keen and Jarrett, 1975; West, 1978). While this 

is true in western countries, there is evidence that this 

is not so in some non-western countries (Shaper et al., 

1962; McGill, 1968; West, 1978). Furthermore, although 

it was possible in animal experimental work to produce 

both hyperglycaemia and diabetes, this was not accompanied 

by an intensification of atherogenesis (Stamler et al., 

1959). 

The question still largely unanswered, is whether 

diabetes is an independent risk factor for IHD in both 

sexes. Earlier, it was reported from the Framingham Study 



(Garcia et al., 1974) that diabetes was a significant 

independent predictor for IHD in both men and women, but 

in a more recent paper (Gordon et al., 1977) diabetes 

was reported to predict for !HD in women only. 
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However, with regard to the association between 

IHD prevalence and blood glucose level, the literature 

is divided. It was suggested in both the Bedford (Keen 

et al., 1965) and the Tecumseh (Epstein, 1967) studies 

that blood glucose appeared to be related to IHD preva

lence. Conversely, in Jamaica no such relationship t J S 

found (Florey et al., 1973). 

The confusion about the association between 

asymptomatic hyperglycaemia and IHD still remains largely 

unsolved. Much of this confusion stems from the use of 

variable criteria for its definition and different methods 

used in its estimation. 

Recently, in an attempt to resolve this con

fusion, the role of hyperglycaemia as a ~ossible risk 

factor for IHD has been examined by studies on fifteen 

populations from eleven countries (The International 

Collaborative Group, 1979). The results of these studies 

considered together do not indicate a consistent, indepen

dent association between asymptomatic hyperglycaemia and 

IHD. The group concluded that "asymptomatic hyperglycaemia 

cannot be designated an established risk factor for CHD 

disease and the major cardiovascular diseases". 

However, in these studies, glucose level was 
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found to be significantly associated with age, body mass 

index and systolic and diastolic blood pressure. 

Criticisms 

Inter-survey com~arisons of hyperglycaemia 

prevalen~e rates are constrained by differences in 

methods of measurement, diagnostic criteria, oopulation 

samples, and presentation of collected data. 

These variations may be observed in such studies 

as the Tecumseh Study (Ostrander et al., 1965), the 

Framingham Study (Kannal et al., 1979), the Jamaican 

Study (Florey et al., 1973) and the American-Japanese 

Study (Marmot et al., 1975). 

Conclusions 

There is inconsistent association between 

hyperglycaemia and IHD. 

Diabetes is associated with an increased risk 

of IHD when other known risk factors are present. The 

frequency of these factors is very high in diabetic popu

lations. 



OTHER RISK FACTORS 

OBESITY 

Concern about obesity continues to flourish 

despite the fact that there is no convincing evidence 

that mild or moderate obesity, in the absence of other 

risk factors, is a danger to health (Keys et al., 1972, 

1975; Dyer et al., 1975). 
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In the Seven Countries Study, neither relative 

weight nor obesity was an independent risk factor for JHD 

(Keys et al., 1972). In the Pooling Project studies 

(The Pooling Project Research Group, 1978), relative 

weight was less strongly and consistently related to . ; sk 

of non-fatal myocardial infarction and coronary mortality. 

The relationship was statistically significant only for 

the 40 - 49 age group of 5-Pool cohort, not at older ages. 

However, data from the Seven Countries Study (Keys et al., 

1972) and the Framingham Study (Gordon and Kennel, 1973) 

indicated that overweight may contribute to the risk of 

developing angina pectoris. 

On the other hand, autopsy studies have not 

found any significant correlation between adiposity and 

the degree of atherosclerosis in coronary arteries 

(Wilkins et al., 19S9; Spain et al., 1963). Also no 

relation between relative body weight and coronary artery 

changes was found in coronary angiographic studies in 

Sweden (Cramer ct al., 1966). 



Relation to Other Risk Factors 

The finding that among subjects who are com

parable in other respects, obesity does not contribute 

to IHD risk, should not be over-interpreted. Obesity 

is usually associated with the presence of other risk 

factors for IHD, including hypertension, diabetes mel

litus, physical inactivity and raised plasma levels of 

cholesterol and uric acid (Kannel et al., 1967; Keys 

et al., 1972; Stamler, 1973). This seems to indicate 

that if obesity increases IHD, then it operates largely 

through these associated factors. 

In the Framingham Study Ashley and Kannel 

(1974) showed a good correlation between change in body 

weight and change in all four coronary risk factors 

studied - systolic blood pressure, serum cholesterol, 

fasting blood sugar and serum uric acid. Also when 

hyperlipidaemic men were persuaded to lose weight, they 

experienced a striking fall in serum cholesterol as well 

as in fasting serum triglycerides (Leelarthaepin et al., 

1974; Blacket et al., 1975). 
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There is also a link between obesity and smoking 

habits. Obesity is inversely related to cigarette 

smoking. Non-smokers were found to be heavier than 

smokers and those who gave up smoking tended to put on 

weight (Khosla and Lowe, 1971, 1972; Khosla, 1979; 

Hawthorne et al., 1979). 

There is evidence that persons obese as children, 

teenagers or young adults are likely to remain overweight 
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throughout life. Moreover excess eating and sedentary 

life increases weight gain (Stamler, 1967). 

Apparently, exercise alone is not enough to 

prevent weight gain; dietary control and abstinence from 

excessive drinking are also necessary. A cross-sectional 

study (Huston and Stenson, 1974) based on a British field 

regiment showed a S\ increase in the body mass index 

during the third decade of life, despite the fact that 

these men were engaged in active training. Eighty per 

cent of the men consumed an average 1000 calories per day 

from beer drinking, in addition to the 3500 calories 

diet supplied to them. 

Criticisms 

thing. 

Obesity and overweight are not quite the same 

While obesity implies an excessive amount of body 

fat, overweight implies excessive amounts not only of 

fat but also of muscle, bone and other tissues and these 

have varying densities. 

For large-scale epidemiological studies there 

is no practical or reliable method of measuring body fat; 

even the measurement of skinfold thickness is subject to 

observer variation and where best to measure. This has 

led to the development of several indices derived from 

body weight and height which at the same time correlate 

with obesity. None of these indices is ideal but 



Quetelet's index (weight/height 2)• is the one of choice 

for epidemiological purposes. It has been shown to be 

highly correlated with weight and consistently indepen

dent of height (Khosla and Lowe, 1967: Evans and Prior, 

1969; Seltzer et al., 1970). Florey (1970) has shown 

that Quetelet's is a better index for males than for 

females. 

Conclusions 

The relationship between obesity and IHD is 

inconsistent. This relationship has been noted to be 

more evident with angina. 
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Obesity is commonly associated with raised 

plasma cholesterol levels, glucose intolerance and hyper

tension and, in the presence of these factors obesity may 

become a risk factor for IHD. 

ORAL CONTRACEPTIVE USE 

Among current oral contraceptive users, a 3 -

5-fold increase in the risk of myocardial infarction has 

been reported by two British case-control studies (Hann 

* The two other indices which have sometimes been used 
are weight/height and height/weight I/3rd or Ponderal 
Index. The former is highly correlated with weight 
but unsatisfactory because it is also positively cor
related with height. The latter has a low correlation 
with weight and no correlation with height. 
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and Inman, 1975; Man and Vessy, 1975). Similar results 

have also recently been reported from a case-control 

study in the United States (Rosenberg et al., 1979). 

Two prospective studies in the United Kingdom (Royal 

College of General Practitioners' Oral Contraception 

Study, 1977; Oxford/Family Planning Association Contra

ceptive Study: Vessey et al., 1977) have corroborated 

the retrospective studies. Also, the findings of these 

studies are consistent with the correlation found between 

data on oral contraceptive use and mortality trends 

among women from 21 countries (Beral, 1976). 

Relation to Other Risk Factors 

Oral contraceptives have been reported to affect 

all serum lipids, but their effect on the triglycerides 

and VLDL is most consistent and striking (Molitch et al., 

1974; Meade et al., 1977; Wallace et al., 1977; Hennekens 

et al., 1979). This oral contraceotive-induced hyper

triglyceridaemia appears to result from enhanced VLOL 

production stimulated by oestrogen (Rossner et al., 1971; 

Afolafi, 1975). In contrast to oestrogen, progestagens 

tend to increase the rate of clearance of triglyceride 

(Rossner et al., 1971; Glueck and Fallat, 1974). How

ever, there is no clearly demonstrated independent contri 

bution of triglycerides per se to atherogenesis in either 

sex in humans (Gordon et al., 1977). Thus, more impor

tant, oral contraceptives may rise the levels of serum 



total cholesterol and VLOL (Meade et al., 1977; Wallace 

et al., 1977; Hennekens et al., 1979), but this has not 

been as consistently reported as in the case of trigly-

cerides. A small, non-significant inverse relationship 

has also been reoorted between oral contraceptive use 

and HDL cholesterol (Hennekens et al., 1979). Also, 

there is evidence that 5\ of women who use oral contra

ceptives will develo~ clinical hypertension within 5 

years, an incidence 2.6 times greater than that of women 

who do not use oral contraceptives. There are also 

indications that the incidence may increase to 15\ af : •· r 

5 years of use (Kay, 1975; Kaplan, 1975). 

Oral contraceptives have also been shown to 

alter carbohydrate metabolism. Oral and intravenous 

glucose tolerance is impaired and insulin secretion i 

increased (Wynn et al., 1966, 1969). 

Oral contraceptive users have been noted to 
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have increased thromboembolic diseases (Vessey and D011, 

1968; Sartwell et al., 1969; Collaborative Group for the 

Study of Stroke in Young Women, 1974; Stolley et al., 

1975) . 

It has been reported that myocardial infarctions 

occur in oral contraceptive users without angiographic 

evidence of atherosclerotic lesions (Engel et al., 1977). 

This finding directed attention to the effects of oral 

contraceptives on various elements of blood clotting, 

fibrinolysis and platelet adhesiveness and raised the 

question of whether alterations in coagulation also play 
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a role. Increased sensitivity of platelets to epinephrine 

has been noted in both oral contrace~tive users (Howie 

et al., 1970) and in familial hypertriglyceridaemia 

(Carvalho et al., 1974). 

Criticisms 

The use of oral contraceptives may precipitate 

hypertension and thromboembolic incidents. 

There is controversy over whether their relation

ship with IHD is causal or is due to other associated 

risk factors. 

In certain countries the validity of data on 

oral contraceptives is questionable. They are available 

without medical prescription and there is reluctance to 

disclose their use. 

Conclusion 

The use of oral contraceptives appears to con

tribute significantly to the development of JHD in those 

who have an increased risk of the disease. 

ALCOHOL 

Alcohol and IHD 

The hypothesis that alcohol has a protective 

effect against IHD is at present generally supported in 

the literature. 



Epidemiological data have indicated a negative 

association between consumption of alcohol and the rate 

of myocardial infarction. Klatsky et al. (1974, 1976) 

reported a larger proportion of abstainers than moderate 

and heavy drinkers among the 464 patients who subsequently 

had a myocardial infarction. 

Data from the Boston Collaborative Drug Sur

veillance Program (Stason et al., 1976) suggested a lower 

rate of non-fatal myocardial infarction in natients who 

consumed six or more drinks per day. 

Pathological studies have also indicated a 

negative association between consumption of alcohol and 

the extent of arteriosclerosis. The results from 737 

autopsies done in Yalta, U.S.S.R., indicated that frequent 

and systematic drinking was associated with less athero

sclerotic involvement of the left anterior descending 

coronary artery (Lifsic, 1976). 

Furthermore, a statistically significant nega

tive association was found between deaths from IHD in 

18 developed countries and alcohol consumption (St. Leger 

et al., 1979). 

However, there is some evidence (Paul et al., 

1963; Wilhelmsen et al., 1973) which conflicts with 

the hypothesis that alcohol has a protective effect 

against IHD. 
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Alcohol and Serum Lipids 

Alcohol consumption is known to influence lipid 

metabolism (Losowsky et al., 1963; Leiber, 1973; Avo-

garo and Cozzolato, 1975). However, attention has pre-

viously focused on its relation with triglycerides. 

Studies by Jones et al. (1965), Leiber et al. (1966), 
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Chait et al. (1972) • Leiber (1973) and Barboriak et al. 

(1976) have chiefly emphasized its impact on triglycerides. 

Recently, data from five study populations 

participating in the Cooperative Lipoprotein Phenotyping 

Study (Castelli et al., 1977) reported that alcohol con

sumption was positively associated with HDL cholesterol 

level in all populations. Less strong but consistently 

negative correlations were found with LDL cholesterol. 

Plasma triglycerides showed a modest positive corre

lation with alcohol. There are other studies whose 

results have also shown an increase of plasma HOL after 

acute or chronic ingestion of alcohol (Carlson and 

Bottiger, 1972; Johansson and Medus, 1974). 

Alcohol and Other Risk Factors 

The effect of the risk factors associated 

with alcohol consumption may be more important than the 

alcohol ~ se. Alcohol has been shown to be asso-

ciated with an increased dietary intake (Olin, 1966), 

excessive cigarette smoking (Dreher and Fraser, 1967) 

and hypertension (Klatsky et al., 1977). 



Criticisms 

There is some controversy over the relation

ship between alcohol consumption and IHD. 
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The studies which showed a positive correlation, 

were criticised for including too many older and heavy 

drinkers. 

Conversely, the studies which showed an inverse 

correlation were criticised because the protective effect 

was mainly found among moderate drinkers and that high 

levels of consumption were not well reoresented. 

The possible mechanisms for the effect of alcohol 

intake on IHD have not been sufficiently considered. 

Conclusions 

Despite disagreement on the correlation between 

alcohol consumption and IHD, on balance moderate alcohol 

consumption may reduce the risk of IHD. 

The excess IHD mortality reported among alcohol 

drinkers by some studies may be partly accounted for by 

other associated risk factors such as dietary intake, 

cigarette smoking and hypertension. 
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WATER HARDNESS AND IHD 

The study of the association of water hardness• 

and coronary heart disease began only a little more than 

two decades ago. 

In 1957 a Japanese chemist, Jun Kobayashi, 

published a paper drawing attention to the close asso

ciation of death rates from apoplexy in various areas 

of Japan and the acidity of river water. 

Attention was drawn to Kobayashi's work by 

Shroeder (1958) who using Kobayashi's data, found that 

"perhaps an even better correlation is found with the 

abnormality of river water and the death rates from all 

heart diseases". 

When he returned to the U.S.A. Shroeder investi

gated the relationship of water to death rates from a 

variety of causes on a state-by-state basis for the years 

1949-1951 (Schroeder, 1960). He found significant nega-

tive correlations with deaths from all causes, all cardio

vascular diseases, coronary heart disease and cardio

vascular diseases and strokes. 

• Water hardness is most often expressed as the amount of 
calcium carbonate or its equivalent, expressed as mg. 
of Caco 3 per litre of water or as parts of CaC0 3 per 
million parts of water (Panel on Geochemistry of Water, 
1979). The four categories of hardness in common use 
are 0-60 ppm, soft; 61-120 ppm, moderately hard; 
121-180 ppm, hard; 181 ppm or more, very hard; where 
hardness is expressed as Caco3 • 



National Comparisons 

In U.S.A. significantly negative correlations 

between hardness and arterio-sclerotic heart disease 

deaths came from the research of Schroeder (1960, 1966), 

Schroeder and Kraemer (1974), Voors (1971) and Sauer et 

al. (1971, 1974). 

In the U.K., confirmation of Schroeder's 

findings in the U.S.A. came from the work of Morris et 

al. (1961), Roberts and Lloyd (1972), Nixon and Carpenter 

(1974) and Crawford et al. (1977). However the only 

discordant findings from the U.K. were reported by Stocks 

(1973). 

International Comparisons 

Masironi (1970) compared mortality in three 

Latin American cities with soft water and three with hard 

water. Hypertensive heart disease death rates were 
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considerably lower in the hard water cities, arterio

sclerotic heart disease death rates were about the same, 

and death rates from myocardial degeneration were strongly 

disparate between the sexes. 

In autopsy studies Strong et al. (1968) reported 

that among the whites the correlation between water hard

ness and the mean percentage of the intimal surfaces 

involved with atherosclerotic lesions was negative. 

Among the other ethnic groups, there was a positive 

correlation. 



At a WHO meeting findings from autopsies 

done in five European cities were reported (WHO Inter

nal Document C.V.D., 1973). Three of the cities were 

in the U.S.S.R., one in Sweden and one in Czechoslovakia. 

Hypertensive heart disease death rates among ~ersons 

of both sexes aged 20 to 89 years decreased almost 

linearly from approximately 60 per 100,000 in the city 

with the least hard water to approximately 20 in the 

city with the hardest water. There was, however, no 

clear relationship of water hardness to the age-adjusted 

frequency of atherosclerosis in the coronary arteries 

(Vanecek, 1976). 

Literature Review 

Since these pioneering studies, a number of 

authors have reviewed the water factor, but their 

conclusions have varied. Shaper (1974) and Hudson 

(1976) have thought that current knowledge is sufficient 

to take action on water treatment, while Punsar (1973), 

Heyden (1976) and Wolman (1976) have considered other-
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wise. Punsar felt that the association of cardiovascular 

deaths with soft water might be spurious. Schroeder 

(1969), Correa and Strong (1972) and Masironi (1973) 

have suggested that some trace element leaked from some 

water distribution systems was the most likely cause. 

Two of the more recent authors (Neri and Johansen, 

1978) favour magnesium as the element responsible for the 

apparent protective effect of hard water. 



Relation to Coronary Risk Factors 

If the hypothesis of a causal relationship 

between water hardness and cardiovascular disease were 

tenable, then the effect of water hardness might be 

mediated through some of the known cardiovascular risk 

factors such as blood pressure, cholesterol and smoking. 

Blood pressure: Although it appears unlikely that the 

92 

calcium content of drinking water could have any effect 

on serum calcium (Goodhart et al., 1973), Langford and 

Watson (1972) have postulated that a "low calcium intal<.,, 

might accentuate the hypertensinogenic effects of sodil•'ll, 

If this is correct, the higher sodium intake and lower 

calcium intake of the soft water areas should together 

raise blood pressure, and hypertension is a precursor of 

CHO deaths .•• " The hypothesis that cadmium in some 

soft waters might also lead to renal damage and hyper

tension has also been raised (Schroeder, 1969). 

In the U.K., one study found that blood pressure 

was higher in soft water areas, and also increased more 

rapidly with age (Stitt et al., 1973), while another 

found no important differences in blood pressure (Elwood 

et al., 1971). 

In New Guinea natives living in nine villages 

systolic blood pressure showed a decreasing gradient 

with increasing calcium content (WHO Internal Document, 

1973). Masironi (1977) concluded that those villages 



with the softest water were nearest to sea-level. 

Presumably these are the most affected by Western civi

lization, a factor also found to be associated with 

high blood pressure (Henry and Cassell, 1969). 

Cholesterol levels: Serum cholesterol levels have 

also been linked to calcium intake (Bierenhaum et al,, 

1973). However, one British study found higher choles-

terol levels in the soft water area (Stitt et al., 1973) 

while another found no important differences (Elwood et 

al., 1971). 

In comparison studies between two cities in 

the U.S.A. and two in the U.K. (the first of each pair 

being a hard water town, the second a soft water town), 

Bierenbaum et al. (1973) found mean cholesterol levels 

to be slightly lower in soft water towns. 

Smoking habits: Bierenbaum et al. (1973) found no 

correlation between smoking and drinking water between 

two cities in the U.S.A. but found a marked difference 

between those in the U.K. hard and soft water areas res-

pectively. Even within a single U.S.A. state smoking 

habits and other personal and socio-economic character

istics varied significantly in areas with different 

levels of water hardness (Comstock, 1971, 1978). 

Associations of calcium and magnesium in drinking water 

with IIID: British data (Morris et al., 1961; Stocks, 
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1973; Elwood et al .• 1977) have shown negative corre

lation with calcium and no correlation with magnesium. 

The U.S.A. data (Schroeder, 1966; Sauer et al., 1970; 

Voors, 1971; Sauer, 1974) found that neither calcium 

nor magnesium correlated significantly with IHn death 

rates when the other element was controlled by partial 

correlation (Voors, 1971). 

Both Canadian (Neri et al., 1975) and Finnish 

(Punsar et al., 1975) data have shown a protective 

effect for magnesium. 

Criticisms 

The negative correlation between water hardness 

and cardiovascular mortality rates was reported in most 

but not all studies. In some of these studies, the lack 

of association might be attributed to the inadequate use 

of properly adjusted rates. In other studies this has 

been due to a limited range of water hardness. The 

study of small populations, the death rates of which were 

subject to sampling errors, was nother cause. 

Although in most of the studies significant 

negative correlation was found, the associatio~ did not 

appear in any to be strong. With the probability that 

coronary risk factors vary between populations, such 

findings may be understandable. 

There is a lack of a specific effect as a 
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considerable number of non-cardiovascular diseases were 

found to have a negative correlation with water hardness. 

The identity and mechanism of the water factor 

are still not understood. 

Conclusions 

There is a negative correlation between water 

hardness and mortality from IHD, albeit one which appears 

to be inconsistent. 

However, a significant inverse correlation has 

been found in U.K. studies to be with the calcium content 

of the water, while in the Canadian and Finnish studies 

this has been with magnesium instead. 

FAMILY HISTORY AND GENETIC FACTORS 

The familial tendency to coronary disease may be 

explained partly by the common environmental factors 

shared by the family members and partly by the known 

genetic component of individual risk factors associated 

with coronary artery disease. Children inherit both their 

parents' genes and living habits. 

Familial occurrence of coronary artery disease 

has been well documented in both family (Shanoff et al., 

1961; Slack and Evans, 1966) and twin studies (Harvald 

and llauge, 1970; Liljefors, 1970; de Faire• 1974). 



The first degree relatives of coronary patients 

are reported to have a 2.5 to 7-fold increase in the risk 

of coronary death (Slack and Evans, 1966). The age 

factor here is important. A family history of !HD prior 

to age SO is an indicator of significantly increased risk 

(Stamler and Epstein, 1972). 

The children of patients with familial hyper

cholesterolaemia have a chance of carrying the single 

mutant gene, of 1 in 2. Thus the early detection and 
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treatment of affected children may contribute to preventing 

ischaemic heart disease (Lloyd and Wolff, 1969). 

The risk of early death from coronary heart 

disease in men, heterozygous for familial hypercholes

terolaemia (Slack, 1969) is about ten times that of men 

in the general population whose serum cholesterol con

centration exceeds 300 mg/100 ml. The risk of IHD in 

female heterozygotes is also increased. 

Several large surveys have reported that serum 

cholesterol values tend to be higher in persons with 

blood group type A than in persons with other blood 

groups, particularly type O (Langman et al., 1969; Mayo 

et al., 1969; Oliver et al., 1969). 

Genetic factors also influence plasma cholesterol 

concentrations. Plasma cholesterol levels show greater 

concordance in monozygotic twins compared with dizygotic 

twins (Pikkarainen et al., 1966). 

The inheritance of plasma cholesterol concen

trations is greater from mother to child than from father 



to child and all first degree relationships show a far 

greater similarity in plasma cholesterol than that between 

husband and wife (Schaefer et al .• 1958; Johnson et al., 

1965; Martin et al.• 1973). 

Criticism 

The findings of genetic studies and studies of 

twins are based on small numbers which can easily become 

biased and may therefore be inconclusive. 

Conclusions 

Genetic factors can contribute to IHD either 

through the congenital anomalies of coronary arteries or 

the genetic component of individual risk factors. 

There is evidence that close relatives of 

persons who experience IHD prior to age SO are at an 

increased risk of the disease. 



CHAPTER III 

OBJECTIVES OF THE STUDY 

1. There has been no previous research into IHD 

prevalence and the profile of risk factors of 

this disease in Jordan. Therefore, it was hoped 

that this study would provide the first comprehen

sive re s earch into the following: 

(i) The prevalence of IHD in different strata of 

the workforce of the United Nations Relief 

and \\'ork Agency (UNR\\'A) for Palestine 

Refugees in Amman. 

(ii) The profile of coronary risk factors in order 

to define those which were significantly asso

ciated with the presence of this condition in 

Jordan. 

(iii) A comparison of the risk factors in different 

age groups of males and females. 

(iv) A comparison of the risk factors between males 

and femal e s who had suffered from IHD. 

(v) To lay the foundation for studies of incidence 

of IHD in this population. 

2, It will provide a basis for formulating preventive 

programmes against this disease in Jordan. 

3 , The results of the study will contribute to serving 

related administrative and scientific objectives. 
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It will provide a basis for planning coronary 

care services and stimulate the execution of other 

specialised studies in related as?ects of this 

disease. 

4. The study will make it possible to compare results 

with other studies carried out in developing as 

well as developed countries. 
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CHAPTER IV 

METHODS 

Population 

In 1979 Jordan had a population of 2,152,273 

living on the East Bank; an estimated 850,000 were 

living on the West Bank. Amman, the capital, had a 

population of 550,000. 

The people of Jordan are made up of three dis-

tinct groups: town dwellers, peasant farmers or villagers 

and pastoral nomads (Bedouin). Two-thirds of the popu-

lation live in urban areas and one-third live in rural 

areas. 

The birth rate for the year 1976 was about 

so.a per 1,000 population. The infant mortality rate 

for the year 1976 was 7.3 per cent of live births. 

Medical Services in Jordan 

These are provided by the Government medical 

services, UNRWA medical services and those given by 

private practice. They are provided through community 

health centres, clinics and hospitals. It has been 

estimated that private practice provides about 25\ of 

these services. 



In 1977 there was one doctor for every 1,430 

people, one dentist for every 7,700, one pharmacist for 

every 4,200 and one staff nurse for every 2,500 with 17 

hospital beds for every 10,000. 

Study Population 

UNRWA employs about 5,500 ~eople in Jordan, 

3,576 of whom are in the Amman area. The study popu

lation was made up of staff in the Amman area between 

the ages of 30 and 60. When those below the age of 30 

and foreign staff were excluded, the eligible study 

population totalled 2,633 men and women. 
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The study was conducted during the period 

1.4.1978 to 31.3.1979. The study population was chosen 

for the following reasons: 

(a) It is an accessible population. Access to 

its morbidity and mortality records is readily 

availahle to the investigator. 

(b) The population lives in a defined area and 

one for which the latest demographic data are 

available. 

(c) The turnover of UNRWA staff is very low because 

of the comparatively very good employment 

conditions. 

(d) The information collected from the participants 

is, as far as possible, reliable. 



The study population included males and 

females aged 30-60 years for the following reasons: 

(a) This age group has been shown to be vulnerable 

to IHD. 

(b) It does not contain the young with very little 

IHD and the elderly with multiple pathology 

and different epidemiological features of IHD. 

(c) It has been used in studies of a similar 

nature. This facilitates comparison. 

(d) This has allowed the study of the differences 

and inter-relationships of risk variables 

between specific age and sex categories. 

The staff members of UNRWA are divided into three 

categories: administrative staff who are largely office 

workers; teaching staff in the UNRWA schools and 

training institutions; and thirdly manual workers such 

as messengers, school attendants, doorkeeper-cleaners 

and kitchen workers. 

The UNRWA Occupation Classification Manual, 

which is based on education and experience, specifies 

the academic and professional requirements for each post. 

The teachers are the most eduated and the manual workers 

the least. The administrative staff come from all 

levels of education. The teachers also enjoy the lon-

gest holidays compared with the other two groups. 

The UNRWA staff members are well paid in com

parison to the civil servants in Jordan. They receive 
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periodic medical examinations at intervals of not more 

than 3 years, often more frequently and they enjoy 

diplomatic immunity in relation to their work. 

In recent years Jordan as a whole has seen 

major developments and socio-economic changes. The 

study population also has experienced very rapid improve

ments in income and standard of living. 

Data Collection 

Questionnaire 

A standard questionnaire was used (Appendix 1). 

It included the London School of Hygiene and Tropical 

Medicine Cardiovascular questionnaire, questions on 

smoking, dietary intake, alcohol consumption and exercise 

in leisure time and the Framingham type A questionnaire. 

It also covered personal and demographic data, family 

history and previous medical history. 

The questionnaire was translated into Arabic 

(Appendix 2) and was administered to every participant 

in the study by two qualified nurses. 

Examination Centre 

All participants in the study were interviewed 

and examined at Amman Specialists' Clinic. It was 

chosen because of the availability there of effective 

medical services, trained personnel and laboratory and 

ECG services. 
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Physical Examination 

The standing height was measured once to the 

nearest 0.S cm without shoes. 

The weight was measured once to the nearest 

o.S kg. Subjects were in underclothing and without 

shoes. Body mass index (BMI) was computed by the formula 

weight divided by height squared, 

The blood pressures were measured by mercury 

manometers. Cuffs were applied to the subjects' left 

arms at heart level in the sitting position. Systolic 

pressure was taken at the first phase (appearance 0£ 

sound) and diastolic pressure at the fifth ~hase (dis-

appearance of sound). Two measurements were taken and 

the average of the two was used in the analyses. 

ECG Recording 

A standard resting twelve leads ECG was taken 

for each participant. Room temperature was comfortable 

and smoking and heavy ~hysical exercise were avoided for 

30 minutes prior to the recording. Three complexes 

free from baseline fluctuations per lead were recorded. 

Longer strips were taken if arrhythmia was present. The 

subject's name and date of recording appeared on each 

complete tracing. 

The tracings were classified by two observers 

according to the Minnesota code (Rose and Blackburn, 1968). 



Biochemical Tests 

Venous blood samples were taken from the par

ticipants. Plasma cholesterol was measured by Abell

Kendall method and fasting blood glucose by Hoffman's 

method. 

Standardization 

The methods and instructions for the inter

views, examinations and measurements were based on the 

recommendations of the World Health Organization (Rose 

and Blackburn, 1968). The World Health Organization 

criteria for IHD diagnosis and International Disease 

Classification (ICD) code were followed. 

Training 

The two interviewers underwent a specific 

training programme to achieve uniformity in the infor

mation that was collected. 

Meetin~s 

Meetings for research workers and laboratory 

technicians were held at the outset and every 2 months 

thereafter to brief them on the project and its progress. 

Feasibility 

With the staff and resources available it was 

feasible to examine a minimum of 200 persons per month. 



At this rate of examination, the study population was 

examined in the 12-month period projected for the exami

nation phase of the study. 

1. Reliability 

Reliability, also termed 'reproducibility' 

or 'repeatability', refers to the extent to which similar 

information is supplied when a measurement is performed 

more than once. 

Measurements of reliability were made to assess 

the methods and the performance of each observer, to 

provide a basis for quality control and to maintain 

interest in good working standards. They were also 

intended to identify systematic differences between 

observers' results which might have led to misleading 

conclusions. 

Testing of methods was carried out at three 

stages: 
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i. Before the study: A trial of the methods was conducted 

on 20 volunteers, who were not members of the study popu

lation, since participation in the pre-test interview 

might have influenced the responses given in the study 

questionnaire. Subjects were chosen from civil servants 

in Jordan. Each of the interviewers interviewed and 

examined each subject, then systematic differences were 

looked for by comparing the mean and standard deviations 



from the two interviewers' results. 

ii. During the studr: Test-retest method (within-

observer comparison). 

Blind Comparisons 

A sample of 20 subjects was re-interviewed 

and re-examined by the same observer who did not have 

the results of the first interview and the related 

measurements available to him. 

Replicate tests were made on the same blood 

specimens by the same laboratory technician using the 

same methods. 

Coding was made by the same ECG coder of the 

same ECG tracings on two occasions. 

Inter-observer Comparison 

Reliability here was measured by the two obser

vers performing independent interviews or measurements 
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of the same variables on the same subjects and the findings 

were compared. A sample of 20 subjects was interviewed 

separately by the two interviewers. 

A systematic sample of one-in-twenty was re

interviewed and re-examined by the study supervisor. 

The results of the tests carried out before 

and during the study did not reveal any significant dif

ferences. 

iii. At the end of the study: Each observer's results 

were analysed separately for their mean and standard 



deviations or their prevalence rates. 

discussed in the chapter on results. 

2. Validity 

Validation was carried out by: 

(i) Checks from other sources 

These will be 

The data collected by the questionnaire on 

date of birth, occupation and education were checked 

against the information contained in the personal files 

of the participants. Information collected on past 
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medical history was compared with the medical and hospit~l 

records of subjects. No differences were found between 

the questionnaire data and the medical and personal 

data. 

(ii) Comparison of different diagnoses and measurements -

Criterion Validity 

(a) Biochemical tests: Before, and periodically during 

the survey, quality control was checked by local analysis 

of quality control samples. Freeze-dried sera from 

three manufacturers were analysed at random. The results 

are shown in Table 16. In 88 analyses of non-fasting 

serum cholesterol the mean coefficient of variation was 

4.1\. In 114 analyses for fasting blood glucose the 

mean coefficient of variation was 3.5\. The coefficient 

of variation is a measure of precision. Values less than 

8\ for cholesterol and S\ for glucose are considered 

acceptable (Whitehead, 1977). 
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(b) ECG coding: ECGs were coded in duplicate according 

to Minnesota Code criteria, disagreements being referred 

to an adjudicator. This service was provided by the 

staff of King Hussein Medical Centre. 

ECG coding of a sample of recordings of SO 

subjects, consisting of both normal and abnormal ECG 

tracings, were sent to the Cardiac Reference Laboratory 

in Budapest and were checked blind. The codings done 

in Jordan were found to be within limits of acceptability. 

(iii) Validity by follo..-up (Predictive Validity) 

This study constitute s a base-line for a pros

pective study. The prognostic significance of angina 

or minor ECG abnormalities will be assessed and tested 

by examining their relationship to the subsequent 

development of IHD morbidity and mortality. 

Data Coding 

The data on the comoleted questionnaire were 

punched on I.B.M. cards, four cards being used for each 

subject. The card punching was performed by the staff 

of the Jordan University Computer Centre. Checks were 

made on the range and consistency of the data. 

and coding errors were corrected. 

Data Processing and Analysis 

Punching 

The London University computer was used. Data 



were transferred from punch cards to tapes and data 

files were created. Most of the analysis was done 

using the Statistical Package for the Social Sciences 

(SPSS). 

As most of the variables examined were con

tinuous, meansand standard deviations were computed. 
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Since mean differences do not provide a measure of disease 

frequency, prevalence rates were also computed. 

and indirect standardization methods were used. 

Direct 

The 

indirect adjustment was only applied when the figures 

were small. 

To test for the significance of the various 

risk factors on the prevalence of IHD, logistic models 

were fitted using the computer programme GLIM (Generali

sed Linear Interactive Modelling). 

This allowed the testing of significance of 

risk factors after adjustment had been made for age and 

sex. This was done by fitting additive models on a 

logit• scale that excluded the risk factors but contained 

the factors of age and sex. The deviation of this model 

from the observed data was then compared with another 

model that included age and sex and the relevant risk 

factor. The resulting figure was then compared with the 

percentage points in x2-tables and the significance of 

the factors obtained. To test for the independent 

• logit P •log(~) where P is the proportion of subjects 

with IHO. 



contribution of coronary risk factors to IHD prevalence, 

the maximum likelihood procedure of Walker and Duncan 

(1967) was used and coefficient estimates were obtained. 

The risk factors included in this analysis were age, 

sex, body mass index, hypertension, fasting blood sugar, 

serum cholesterol, smoking, type A behaviour, physical 

activity and type of bread intake. 

Definitions of Positive Classifications 

The following categories of positive findings 

were defined: 

1. Angina Pectoris (AP), based on answers to Section A 

of the standard chest pain questionnaire. 

'Yes' to question 1 

'Yes' to 'never hurries or walks uphill' to question 2 

(if the answer to question 2 is 'never hurries or walks 

uphill' then the answer to question 3 should be 'yes' 

'Stop or slow down' to question 4 

'Relieved' to question S 

'10 minutes or less' to question 6 

Site must include either any level of sternum or left 

chest and left arm, 

2. Possible Myocardial Infarction (PM[), was defined as 

a positive answer to the question 'Have you ever had a 

severe pain across the front of your chest lasting for 

half an hour or more?'. 



3. Symptom-positive, was regarded as being present in 

those who fulfilled the criteria set out in 1 or 2 

above. 

4. Ischaemic-type ECG signs. ECGs were classified 

as positive in subjects with any one or more of the 

following items of the Minnesota Code: Q/0S waves 

(codes 1.1-3); S-T depressions (codes 4.1-3); T-wave 

inversion or flattening (codes S.1-3); or left bundle 

branch block (code 7.1). 

S. Ischaemic-type ECG changes without symptoms, were 

classified as positive if ischaemic-type ECG changes 

occurred in subjects with no previous history of angina 

or possible myocardial infarction. 

6. Suspect ischaemia was regarded as being present in 

those who were symptom-positive or ECG-positive. 

7. Intermittent claudication (IC). Based on answers to 

section C of the standard questionnaire: 

'Yes' to question 12, 'No' to question 13 

'Yes' to question 14, 'Yes' or 'never hurries or walks 

uphill' to question 15, 'Yes' (grade 1) or 'No' (grade 

2) to question 16, 'No' to question 17, 'Stop or slow 

down' to question 18, and usually disappears in 10 

minutes. 

8. Hypertension, was based on the WHO classification. 

Normotensive: systolic blood pressure< 140 mm Hg and 

diastolic blood pressure< 90 mm Hg. 

Borderline hypertensive: systolic blood pressure 

140-159 mm lfg and diastolic< 9S mm Ilg, or 



diastolic 90-94 mm Hg and systolic< 160 mm Hg. 

Hypertensive: systolic pressure 160 mm Hg or over, 

or diastolic 95 mm Hg and over. 



CHAPTER V 

RESULTS 

For the purposes of this thesis, it is imprac

ticable to examine in detail the association between 

prevalence of IHD and all the 175 variables included in 

the study. Only the main risk factors known to be 

associated with IHD are selected for study and discussion. 

Response Rate 
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In the survey of a total of 3,576 subjects drawn 

from staff members of UNRWA in the Amman area, a total 

of 2,407 were successfully interviewed, As the study was 

principally concerned with people in the age range 30 -

60, all those under the age of 30 on 1.4.1978 (totalling 

931) were excluded. In addition the 12 foreign staff 

members were excluded. Thus of a total of 2,633 staff 

members aged 30 - 60, Z,407 were involved in the study. 

The number of non-responrlcnts was 226, giving an overall 

response rate of 91.4\ (Table 17). 

The reasons for non-resnonse are shown in Table 

18. Almost a fifth of these were unavoidable for logis

tical reasons. The medical records of the remainder 

were checked and none of them had a history of IHD. As 

a result, the prevalence rates shown in this study are 

slightly higher than in the general population. 



Findings of the Interviewers 

The participants were admitted to the inter-

views at random. There is no reason to believe that 

the oarticipants selected their interviewer or the 

interviewer selected those whom he interviewed. 

The numbers of those examined by each inter

viewer are presented in Table 19. Each interviewer 

examined about half of the particinants in each age and 

sex group. 

115 

The percentages of angina and possible myocardial 

infarction obtained by each interviewer are shown in 

Table 20. The results are almost equal. 

Age-specific means and standard deviations of 

the coronary risk factors measured by the two inter

viewers are presented in Table 21. 

Age and Sex Structure 

The age and sex composition of the population 

studied is shown in Table 22. The study population 

includes 60\ males and 40\ females. Due to the age com-

position of the UNRWA labour force, and the rapid growth 

of the Jordanian population, there are more people and 

hence more respondents in the lower age groups. 
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Prevalence of IHD 

The prevalence rates of angina, PMI and 

ischaemic-type ECG changes are presented separately because 

they are different expressions of cardiac ischaemia and 

have different diagnostic criteria. lschaemic-type ECG 

changes without symptoms are considered se~arately in 

order to study their correlation with other risk factors. 

This removes the influence on the latter of medical 

advice or awareness of having the disease. 

The age-specific prevalence rates of angina, 

possible myocardial infarction as determined by the 

standard questionnaire, together with the rates of the 

ischaemic-type ECG abnormalities, are presented in 

Table 23. This table shows that prevalence rates for 

IHD are significantly higher for males than for females 

and that the rates rise with age for both sexes. These 

findings indicate an internal consistency of the results, 

since they parallel the findings of similar nrevalence 

studies in other countries. 

Prevalence of ECG Abnormalities 

These are presented in Table 24 for men and 

in Table 25 for women. 

Q/QS Findings (Code l: 1-3) 

These were coded in a total of 41 men (2.8\) and 17 



women (1.7\). The age gradient and sex ratio were 

both clearly evident. Large Q waves (code 1:1) were 

fewer than the other codeable Q/QS items. 

Axis deviation 

Left axis deviation (Code 2:1) 

This was coded in 23 males (2.6\) and 6 females (0.6\). 

An age gradient and sex ratio were clear. 

Right axis deviation (Code 2:2) 

This was coded in two men but not met in women. This 

is partly because the code criterion for right axis 

deviation is stringent. 

R Waves 

Large R waves (Code 3:1) were coded in a total of 

eleven males and two females. The prevalence increased 

with age. Medium (Code 3:2) and small (Code 3:3) R 

waves were uncommon. 

ST Depression 

ST Depression items (Code 4:1-4) were coded in a total 

of 24 men and 8 women. Association with age and sex 

were evident except for codes 4:3 and 4:4 in females. 

T wave inversion or flattening (Code 5:1-3) 

These items were not uncommon. Minor or flattening of 

T wave formed more than half of the items. Prevalence 

increased with age and was higher among males . 



AV conduction defect (6:1-5) 

These items were rare particularly among women. 

First degree AV block (6:3) was observed in nine men 

and accelerated AV conduction was observed in four men 

and one woman. Complete AV block (6:1) and second 

degree AV block were not seen in either men or women. 

Ventricular conduction defect 

Left bundle branch block was observed in four men and 

four women. Association with age was present but not 

so strong. The other AV conduction defect items were 

rare among men and were not observed among women. 

Rhythm and Rate 

Premature beats were not uncommon in males but were 

rare in females. Atrial fibrillation was seen in three 

men but was not seen in women. 

Low QRS amplitude (Code 9:1) 

Was a common item in both sexes - association with age 

and sex were present. 

Ischaemic-type ECG With and Without Symptoms 

The age-specific prevalence rate of ischaemic

type ECG abnormalities in subjects with and without 

history of cardiac pain (angina or PMI) is shown in 

Table 26. Over half of the men with ECG changes were 

without cardiac symptoms, while in women those with 



and those without were equal. The prevalence of ECG 

changes in both categories (with and without symptoms) 

increased with age and was more common in males than in 

females. About 33\ of angina-oositive were ECG-positive 

(Table 27). 

Prevalence of Risk Factors 

The age-specific means and standard deviation 

of measured risk factors are presented in Table 28. 
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For both males and females the mean height was 

highest in the 40 - 49 age-group, although the differences 

were not significant. Weight showed a similar pattern. 

For males the highest body mass index was 

observed in the 40 - 49 age-group and was significantly 

higher than both the 30 - 39 and SO - 60 groups. No 

significant differences were observed in females. 

In both sexes for systolic blood pressure 

there was a highly significant increase with age. For 

diastolic blood pressure the same pattern was seen for 

females. However although the diastolic blood pressure 

increased with age in males a significant increase was 

only observed between the younger and intermediate age

groups. 

In males the mean plasma cholesterol increased 

significantly with age. In females the increase was 

significant between the younger and intermediate age-groups 

but the increase between the intermediate and older 



age-groups did not reach significance. 

In males fasting blood glucose increased sig-

nificantly with age. In females a significant 

increase between the younger and intermediate age-groups 

was observed but there was also a significant decrease 

between the intermediate and older age-grou~s. 

DIET 

The distribution of foods eaten and diets used 

are presented in Tables 29-37. For cooking, 46\ of 

males and 41\ of females used vegetable oil (mainly olive 

and corn oils) while the rest used either animals fats 

or both. For frying and s~reading about two-thirds of 

the participants used vegetable oil while the rest used 

either both oil and animal fat or animal fat alone. 

About half the participants ate white bread 

while the other half ate either brown or brown and white 

bread. 

The majority of participants ate meat either 

daily or every other day. The frequency of meat-eating 

was high among females than young males. 

With regard to vegetables the largest number of 

participants ate beans weekly. 

Males ate less fruit than did females. About 

half of the females ate fruit whereas only one-third of 

the males did so. 



Because of the difficulty of obtaining a 

quantitative assessment of types of food eaten, a 

scoring system had to be developed. The scoring 

system was based on a three noint scale as shown in 

Table 38. 
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The scoring was made on the hyoothesis that 

vegetable fats were protective, that a higher fibre diet 

from bread would be protective, that the use of vegetables 

and fruit daily would be protective and that excessive 

intake of meat might be detrimental. 

For the purposes of the analysis three factors 

were examined: 

The dietary protective factor (DPF) which included 

the scores for all the dietary questions divided 

by their number. 

The fat protective factor (FPF) which included the 

scores for the three uses of fat divided by three. 

The bread factor. The bread consumption was 

divided into three groups: those who only ate 

white, those who ate brown, and those who ate brown 

and some white. 

Tables 39 and 40 which present data for DPF 

show that those who ate vegetable rather than animal fat, 

brown rather than white bread, more beans and fruit and 

less meat, had less angina and fewer cases of IHD in 

both males and females. But there was little difference 

for cases who had myocardial infarction, possibly due to 



a change of habit because some of them knew that they 

had the disease or had been given dietary advice. 

Tables 41 and 42 present data for FPF. In 

both sexes using vegetable fat anneared to protect 

against IHD. 

The use of brown bread alone or with some 

white was also protective for males and females (Tables 

43 - 46). 
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Tables 47 - 49 compare the age-specific means 

and standard deviation of coronary risk factors in those 

whose dietary intake was postulated to be protective 

against IHD with those whose dietary intake was postu-

lated to be detrimental. The age-adjusted prevalences 

of these risk factors are presented in Tables SO - 52. 

In both sexes the age-specific means of height 

showed slight differences. The age-adjusted percen

tages showed that men who ate detrimental diet were 

taller than those who ate protective diet, in women the 

difference was reversed. 

The age-specific means of weight showed that 

men who ate a detrimental diet were heavier than those 

who ate a protective diet, while in women the differences 

between the means were slight. 

The age-adjusted percentages of body mass index 

showed that in both sexes those who ate a detrimental 

diet were heavier for their height than those who ate a 

protective diet. 
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In men, the means of both systolic and dias

tolic blood pressure were higher in those who ate a 

detrimental diet, while in women the differences between 

the means were slight but appeared to show similar trends. 

The prevalence of hypertension and borderline 

hypertension were higher in those who ate a detrimental 

diet in both sexes. 

In men the age-specific means of plasma 

cholesterol were higher among those who ate a detrimen al 

diet. In women a similar trend was noted in the 

younger group while in the older age groups there were 

slight differences. In both sexes subjects who ate a 

detrimental diet had a higher percentage of plasma 

cholesterol concentration ~ 220 mg\ than the other 

subjects. 

In women the means of fasting blood glucose 

and the prevalence of hyperglycaemia were higher in those 

who ate detrimental food. In men the differences were 

inconclusive. 

The percentage of current smokers was higher 

in those who ate a detrimental diet in both sexes. The 

percentages of ex-smokers in both sexes were roughly 

equally represented among consumers of both ty~es of diet. 

In both sexes those who ate a protective diet 

were more active than those who ate a detrimental diet. 

Type A behaviour pattern was more prevalent 

among men who ate a detrimental diet, while in females 

the trend was reversed. In the case of bread, type A 
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was more prevalent among men who ate brown, but in women 

among those eating white. 

PLASMA CHOLESTEROL 

In the total material, 3S.4\ of the men and 

31.6\ of the women had plasma cholesterol levels over 

220 mg\ (Table S3). 

The prevalence rates of the various categories 

of IHD in both sexes correlated positively with the 

plasma cholesterol level (Tables 54 - 57). The age

specific means and standard deviations of coronary risk 

factors by plasma cholesterol level are presented in 

Table 58. The mean weights of males were higher in the 

40 - 49 age-group at all plasma cholesterol levels, 

whereas in the females the mean weights showed fluctu

ations with age. 

In males, the weight rose with increase in 

plasma cholesterol level in all age-grouns, while in 

females the increase in weight with plasma cholesterol 

was only found in the two younger age groups. 

In both sexes the BMI rose with an increase of 

plasma cholesterol level. In males the 40 - 49 age-

group had a higher mean BMI than the older and younger 

age groups at all plasma cholesterol levels, whereas in 

the females an increase of mean BMI was only seen at a 

plasma cholesterol level of less than ZOO mg\ . In the 



two higher plasma cholesterol groups the mean BMI 

showed a decrease with age. 

Among those with a plasma cholesterol level 

of greater than 200 mg\ the females had a higher mean 

BMI than the males in the 30 - 39 age group, whereas 

with a cholesterol level of less than 200 mg\ the mean 

BMI of females was only greater than males in the SO -

60 age group. 

In both sexes mean systolic blood pressure 

increased with age and plasma cholesterol level. Males 

had a higher mean systolic blood pressure than females 

except where the plasma cholesterol was greater than 

220 mg\ when the mean systolic blood pressure tended to 

equalize. In both sexes the mean diastolic blood pres-

sure tended to increase with age and plasma cholesterol 

level. Males generally had higher means. 

In both sexes mean fasting blood glucose 

increased with age and plasma cholesterol level. Females 

with higher mean plasma cholesterol levels tended to 

have higher fasting blood glucose levels than males. 

HYPF. RTE NS ION 

The prevalence of hypertension was higher 

amongst males than females and rates rose with age for 

both sexes (Table 59). 

There was a statistically significant asso

ciation between IHD and blood pressure levels in both 



sexes (Tables 60 - 63), and a steep increase in the 

prevalence of IHD with increase in blood pressure levels. 

The highest prevalence rates were found among 

the hypertensives and these were 2 - 3 times as high as 

among the borderline hypertensives. Similarly the lowest 

rates were found amongst the normotensives. 

The means and standard deviations of coronary 

risk factors by blood pressure level are presented in 

Table 64. 

The males were taller than the females in all 

age groups and blood pressure levels. The males were 

heavier than the females in all age groups and at all 

blood pressure levels. The mean weights in the hyper

tensive group were greater than the mean weights in the 

normotensive and borderline hypertensive groups. The 

mean weights were greater in the 40 - 49 age group at 

all blood pressure levels than both the younger and 

older age groups. The 40 - 49 age group at all blood 

pressure levels were heavier for their height than both 

the younger and older age groups. 

The body mass index increased with higher blood 

pressure in the 40 - 49 age group but no such correlation 

was found in the younger or older age groups. 

Plasma cholesterol level increased with 

increasing blood pressure levels in all age groups. 
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Hypertensive females in the two older age 

groups had higher plasma cholesterol levels than the males 

in the same group. There was no significant difference 

in plasma cholesterol levels between males and females 

in the normotensives and borderline hypertensives, at 

all ages. 

The mean fasting blood glucose tended to in

crease with age at all blood pressure levels, and 

increased with blood pressure. However, the females 

tended to have a higher fasting blood glucose in all 

ages and at all blood pressure levels. 

SMOKING 

The distribution of the study pooulation by 

age, sex and smoking is shown in Table 65. The 

overall percentage of current smokers was 46.6\ for all 

men and 14.6\ for all women. The percentages of smokers 

were similar in the three age groups for men, while for 

women the percentage rose with age. The percentage of 

ex-smokers was higher among the older age groups. For 

current smokers, the data show that 87,5\ of the men 

and 71.6\ of the women smoked more than 15 cigarettes per 

day (Table 66), 

Tables 67 and 68 present the prevalence rates 

of IHD broken down by smoking habits. The data indicate 

that the prevalence rate of IHD in both sexes was higher 
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amongst ex-smokers and smokers than amongst those who 

had never smoked. The high prevalence amongst ex-smokers 

perhaps reflects the effect of medical advice on sur

viving subjects. 

Tahle 69 presents the means and standard devia-

tions of physique and biochemical attributes. Smokers 

and ex-smokers tended to be taller than those who had 

never smoked. In both sexes the non-smokers and ex-

smokers were heavier than the current smokers. The 

body mass index showed a similar trend. 

Table 70 presents the smoking habits of patients 

with intermittent claudication as determined by the ques

tionnaire. The data show a strong association between 

smoking and this disease in both sexes. Only one of 

the 26 patients with intermittent claudication had never 

smoked. 

PHYSICAL ACTIVITY 

The questionnaire on exercise in leisure time 

was administered by the interviewers on the basis of 

the Instruction Manual II VE (Morris and Chave, 1973). 

The activities classified as vigorous exer

cise (Table 71) are those which produce peaks of energy 

expenditure enough to achieve conditioning and perhaps 

produce protective physiological changes from IHD 

(Chave et al., 1978). 
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The distribution of the study population by 

age, sex and exercise is presented in Table 72. The 

data show that about one-third of all the mean (35.9\) 

and one-third of all the women (37.0\) took vigorous 

exercise in their leisure time. 

The percentages of the men who took exercise 

daily and weekly were higher than those for women. 

About two-thirds (64.6\) of the women who took exercise 

did so occasionally (Table 73). 

The data indicate that there is significant 

inverse association between leisure-time exercise and 

prevalence of IHD (Tables 74 and 75). 

is consistent in all IHD classes. 

The association 

The age-specific means and standard deviations 

of coronary risk factors by vigorous exercise and sex 

are presented in Table 76. The age-adjusted percent Jes 

of these factors are presented in Table 77. 

In both sexes the age-specific means of height 

showed slight differences, while the age-adjust percen

tages of height showed that those doing exercise were 

shorter than those not doing exercise. 

In both sexes the inactive subjects were 

heavier for their height than the active, and a higher 

prevalence of hypertension and borderline hypertension 

was observed in the inactive than in the active subjects. 

In both sexes the means of plasma cholesterol 

concentration and the percentages ~ 220 mg\ were 

high e r among the inactive subjects than the a ctive. 



Prevalence of hyperglycaemia and a means of 

fasting blood glucose were higher in the inactive 

subjects in both sexes. 

The percentages of current smokers was higher 

in the inactive subjects in both sexes. Ex-smokers 

were more frequent in active than inactive men while in 

women the trend was reversed. 

In both sexes, type A behaviour was more 

prevalent in those who did exercise. 

The active subjects in both sexes ate less 

white bread and more brown bread. 

BEHAVIOUR PATTERN 

The responses to the ten-item Framingham type 

A questionnaire are shown in Tables 78 - 87. 

In both sexes, over half of the participants 

were either 'very' or 'fairly well' "bossy", while more 

than half also ate too quickly. Over two-thirds were 

ambitious, competitive and would get upset when they 

had to wait. 

The females felt more pressed for time than 

the males, probably because the working women had family 

and domestic responsibilities. 

More than 40\ of the men and women were 

stretched by work to the very limits of their caoacity 

and often thought about work after duty hours. 
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Only about a quarter of the men and women 

felt uncertain or dissatisfied about the performance 

of their work. 

To assess the behaviour pattern the Framingham 

scoring system was used. The response to each question 

was valued from zero to one, one indicating complete 

presence of the trait and zero its absence (Table 88). 

The medians of the scores for each of males 

and females were determined and used to discriminate 

type A from type B individuals. Framingham type As 

were defined as persons who scored in the upper SO\ a11J 

type Bs were defined as those who scored in the lower 

50\ of the scores. The greater than SO\ prevalence ~f 

type A among females was due to the clustering of somr 

psychosocial scores around the median. 

The age-specific and age-adjusted prevalence 

rates of IHD and behaviour patterns are presented in 

Tables 89 - 92. There were striking differences between 

the prevalence of IHD in the two types of behaviour in 

both sexes. There was a statistically significant corre-

lation between type A and IHD in both sexes. 

Tables 93 and 94 compare type A men and women 

with type Bin relation to the risk factors which were 

measured. 

The type A men were heavier for their height 

than the type B. In women the difference was reversed. 

In both sexes a higher prevalence of hyperten

sion and broderline hypertension was observed in type A 

than in type B. 
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Also type A in both sexes had a higher percen-

tage of plasma cholesterol ~ 220 mg\ than the other 

type. 

Prevalence of hyperglycaemia was higher in 

type A men than type B. But in women the difference was 

the other way round. 

The percentage of current smokers was higher 

in type A in both sexes. Ex-smokers were more frequent 

in type A men than type B. In women ex-smokers were 

roughly equally represented in both types. 

In both sexes the percentage of those who did 

exercise in leisure time was higher in type A than in 

type B. 

OCCUPATION 

The distribution of the study population by 

age and sex and occupation is presented in Tabl~ 95. 

The data show that in men there were 4 - S\ more teachers 

than either administrative or manual staff, while in 

women there were 13 - 14\ more teachers. 

Over half of the participants in both sexes 

in the lower age group were teachers. In the upper age 

groups there were more manual workers and administrative 

staff than teachers. 

The age-specific and age-adjusted prevalence 

rates of IHD hy sex and occupation are presented in 

Table 96 - 99. The data show that the highest rates of 



IHD were among the administrative staff whilst the 

lowest rates were found in the teaching profession. 

In both sexes the age-adjusted angina rates 

for both administrative and manual workers were higher 

than among teaching staff. 

In males the highest age-adjusted rates of PMI 

were among administrative staff. There was no PMI in 

female teaching staff; the rates of PMI amongst females 

who were administrative and manual workers were close. 
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In males, the age-adjusted rates were highest 

amongst administrative staff, intermediate amongst ma: 1al 

workers and lowest amongst teachers. In females the 

highest rates were amongst administrative staff, the 

lowest amongst manual workers and the intermediate amc, ~ ;t 

teachers. 

The age-adjusted means, percentages and stan1t r d 

errors of means of coronary risk factors are nresented in 

Table 100. 

Among males, manual workers were shorter and 

administrative staff taller, teaching staff were inter-

mediate. In females the pattern of height was reversed 

with manual workers the tallest. 

In males, manual workers were heavier for 

their height than the teaching staff, but administrative 

workers were heaviest for their heights. In females, 

the manual workers were the heaviest for their height 

while the teaching staff were lightest for their height, 



female administrative staff being intermediate. 

In males the percentage of those who had 

systolic blood pressure ?:. 160 mm Hg was lower among 

teachers than both administrative and manual workers. 

The administrative staff had a higher mean systolic 

blood pressure than the manual workers but the percen-

tage of hypertensives was very close. The diastolic 

blood pressure showed a similar trend. 

The percentage of those who had systolic blood 

pressure 2e 160 mm Hg was highest among female 

administrative staff and lowest among teaching staff. 

The diastolic blood pressure showed a similar trend. 
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In males the plasma cholesterol level was 

highest in administrative staff and lowest in manual 

workers. In females it was highest among administrative 

staff but lowest among teachers. 

In both sexes there were more hyperglycaemics 

in manual workers and administrative staff than in the 

teaching profession. 

The highest percentage of smokers was found 

among male manual workers and female administrative staff. 

The teaching profession smoked least. 

In both sexes teachers took most exercise in 

their leisure time while manual workers were the least 

active. 



HYPERGLYCAEMIA 

Blood glucose was measured after fasting from 

the evening meal before the day of examination. 

The cut-off point of 120 mg/100 ml was used 

and those with a level equal or higher were classified 

as hyperglycaemics. 

It can be seen from Table 101 that the preva

lence of hyperglycaemia is almost equal in men (4.4\) 

and women (4.5\). 

The prevalence showed significant increase 

with age. The rates were similar for both sexes in the 

third decade, higher for females in the fourth decade 

and higher for males in the fifth decade. 

The relationship of IHD to hyperglycaemia is 

shown in Tables 102 and 103. A significantly high 

prevalence of IHD was observed among hyperglycaemics 

in comparison to normoglycaemics. 
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It is interesting to note that in both sexes 

the prevalence of PMI (p < 0.001) and ischaemic-ty~e ECG 

changes (p < 0.01) showed more significant association 

with hyperglycaemia than did angina (p < 0.05). 



OTHER RISK FACTORS 

Water Hardness 

The water used for drinking and cooking pur

poses is supplied to Amman from two sources - artesian 

wells and springs. 

The analysis of the water from the two sources 

was done in Amman and later in the London School of 

Hygiene and Tropical Medicine (Table 104). 

Apart from the magnesium content there was 

little or no difference in the chemical composition of 

the water from both sources, particularly its calcium 

content, therefore, no analysis was done on the relation

ship of IHD with soft or hard water, because of very 

little variation in water content. 

Oral Contraceptives 

Women were classified on the basis of their 

answers to the questionnaire on oral contraceptives as 

users, ex-users and never-used. 

About two-thirds of all the women never used 

the Pill. The current users were only 8.7\. 

The age-specific and age-adjusted prevalence 

rates of IHD and oral contraceptives are presented in 

Table 105. In the age group 30 - 39 Pill users had a 
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higher prevalence of possible myocardial infarction and 

ischaemic-type ECG changes than other women. By con-

trast, in the age group SO - 60 ex-users had a higher 

prevalence of angina, possible myocardial infarction and 

ischaemic-type ECG changes than other women. In the 

age group 40 - 49, pill users had a higher prevalence 
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of angina and ischaemic-tyne ECG changes while ex-users 

had a higher prevalence of possible myocardial infarction 

than other women. 

Alcohol 

The data on alcohol consumption and its asso

ciation with IHD are presented in Tables 106 - 109. 

There were very few men who were current 

alcohol drinkers (9.8\) and even fewer women (4.9\), 

Also the percentage of those who had given u~ alcohol 

was low in both men (9.8\) and women (2.6\). 

The prevalence of angina and ischaemic-ty~e 

ECG changes was higher among drinkers than ex-drinkers 

and those who have never drunk. In the case of PMI 

the highest prevalence was among the ex-drinkers. 

MULTIVARIATE ANALYSES 

The results of multiple logistic regression 

of the prevalence of IHD are presented in Table 110 for 
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males and in Table 111 for females. The numbers of IHD 

cases were small, therefore internretation of results 

should be made with caution. No inferences should be 

made in females on PMI and ischaemic-type ECG changes 

without symptoms because the numbers involved were very 

smal 1. 

In males, the data show that age was an inde

pendent contributor to the prevalence of ischaemic-type 

ECG changes and ischaemic-type ECG changes without 

symptoms, but its contribution to other IHD forms was 

insignificant. 

BMI and hyperglycaemia were not independent risk 

factors for !HD prevalence in both sexes. Hypertension 

was a significant contributor to the prevalence of angina, 

ischaemic-type ECG changes in both sexes and also to 

ischaemic-type ECG changes without symptoms in males. 

Plasma total cholesterol was a significant 

contributor to the prevalence of all forms of IHD in 

males and to the prevalence of ischaemic-type ECG changes 

in females. 

Cigarette smoking contributed significantly 

to the prevalence of ischaemic-type ECG changes in both 

sexes and to angina in females. 

Type A behaviour pattern contributed signifi

cantly to PMI in males and to ischaemic-type ECG changes 

in females. 

Physical inactivity contributed to all forms 

of IIID in males and to ischaemic-type ECG changes in 

females. 



Brown bread showed a significant negative cor

relation with ischaemic-type ECG changes in males. 

Generally, these findings confirm those of 

the univariate analysis. however hyperglycaemia was an 

exception. 



CHAPTER VI 

DISCUSSION 

LIMITATIONS AND BIAS 

Prevalence rates are less telling than incidence 

rates because they necessarily apply only to survivors 

and because there are greater difficulties in drawing 

aetiological inferences. However, prevalence studies 

are easier, covering as they do a shorter space of time 

and yield valuable data as long as their limitations are 

kept in mind (Epstein, 1965). 
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The interpretation of results from cross-sectional 

studies is often fraught with difficulties, including the 

inability to determine antecedent-consequent relationship 

(Haynes et al., 1978). 

It has been shown that the cultural background 

of the respondents and the mode of administration of the 

questionnaire can affect prevalence estimates. 

In view of these limitations, it is necessary 

to examine the factors which may have influenced the 

findings of this study. The factors are: 

1. Non-Response 

Non-response was low (8.6\) for the total study 



population. A check of the medical records of the 

non-respondents showed that they were generally repre

sentative of the whole study population and were not 

drawn from a single age, sex or occupational category. 
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It seems unlikely that the non-response could have had a 

major effect on the study results. Checking of the 

medical records of the non-res~ondents revealed that none 

of them had any IHD. 

2. Observer Bias 

The subjects were randomly allocated to the 

two interviewers. The methods used were standardized 

to remove as much interviewer bias as possible. The 

interviewers were adequately trained before the study 

started and their results were checked at irregular 

intervals of 4 - 6 weeks and were found to be consistent. 

The scales used for measurement of weight and height 

and sphygnomanometers were calibrated before and during 

the study. 

The questionnaire results and the means and 

standard deviations of the data collected by the two 

interviewers were close. 

There is no reason to believe that the two 

interviewers compared their results or consciously mis

represented any recording. 
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3. The Questionnaire 

There are problems in translating and applying 

a questionnaire in a different culture with respect to 

validity and comparability between and within studies. 

However, attention was paid to pro~er translation, 

testing before the study started and making within obser

ver and inter-observer comparisons during the study. 

There was a corroboration between the question

naire results and ECG findings. The IHD rates also 

showed age-gradient and sex ratio. These results are 

consistent with expectations external to the study. 

All these factors suggest that the questionnaire 

bias was of little or no account. 

4. Misclassification 

The criteria used for diagnosis of IHD and ECG 

coding were clearly defined and strictly arplied. 

Nevertheless, it . is difficult to rule out any misclassi

fication and still more difficult to determine its extent. 

In studies which do not utilize formal clinical 

examination in their methods, it may be more difficult to 

exclude subjects with rheumatic, congenital or other 

heart disease. 



5. Antecedent-Consequent Variations 

It is likely that the characteristics of some 

participants may have changed subsequent to development 
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of IHD or as a result of medical advice, for instance they 

may have altered their smoking, diet, physical activity 

and behaviour pattern. 

It is also likely that the subjects who had the 

highest levels of risk factors (such as severe hyperten

sion) were removed from the population at risk by dis

ability or death leading to low means of these risk 

factors in those remaining in the study. 

Also the levels of risk factors in some cases 

may have been reduced by being under medical treatment for 

related conditions. 

Bearing the above points in mind, the important 

question to arise is whether these changes occurred in a 

sufficient number of the partici~ants to influence the 

associations observed. 

In a cross-sectional study it is difficult to 

find a precise answer to this question. However such 

problems may be reduced in a longitudinal study. 

Despite the above limitations, there is evidence 

to suggest that the associations found may have not been 

appreciably influenced by the antecedent-consequent 

relationships of IHD. 

1. The demonstrated associations between ischaemic

type ECG changes and coronary risk factors still holds 



true when ECG cases with positive symptomatic history 

were excluded from the analysis. 

2. The higher prevalence of IHD in ex-smokers 

suggests that people may have given up smoking after 

developing the disease. Despite this the prevalence 

of IHD among current smokers was still higher than among 

those who have never smoked. 

3. All the participants were interviewed while 

leading their ordinary lives. None was interviewed or 

examined during the illness or the convalescent period. 

4. It has been shown that plasma cholesterol 

reverts to the pre-infarction levels about three months 

after infarction (Tibblin and Cramer, 1963; Cotton, 

1970; Fyfe et al., 1971). 

S. Jenkins et al. (1976) have shown that mean 

type A scores do not differ significantly as a function 

of whether coronary events occurred before or after 

taking the Jenkins Activity Scale. 

6. Prospective analyses by Rosenman et al. (1975) 

showed that type As with IHD were equally as likely at 

the eight and a half year follow up to die from their 

coronary disease as were type Bs with coronary disease. 

It seems unlikely therefore that type As with IHD would 

be selectively removed from the population at a greater 

rate than type Bs with IHD. 

In conclusion it does not seem likely that all 
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the observed relationships were the result of methodological 



problems. However, the study was cross-sectional and 

the limitations of such studies should be borne in mind 

when the results are interpreted. 

AGE AND IHD 

The age-specific and age-adjusted prevalence 

rates of IHD for both sexes in relation to the coronary 

risk factors have been calculated and presented indivi

dually. 

In both sexes in univariate analysis the preva

lence of IH~ increased significantly with age. However, 

a lack of age-IHD relationship has been noted in certain 

instances. In both sexes the prevalence of PMI among 
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hypertensives diminished with increasing age, and in 

females, the prevalence of angina diminished with age when 

the plasma cholesterol level was above 240 mg\. In a 

cross-sectional study these irregularities are to be 

expected and the likely causes have been discussed earlier. 

It is clear that there is an age trend in the 

prevalence of IHD in this cohort. The question which may 

arise is whether this trend is due to the time-dose 

product of acquired risk factors or simply due to the 

biological effect of ageing. 

There is no easy answer to this question; it 

is probable that both the dosage of the coronary risk 

factors and the altered tissue response are involved. 

However, the effect of age on two risk factors, namely 



cholesterol and hypertension, merits consideration. 

The rise in serum cholesterol level with age 

observed in this and other studies, varied among dif-

ferent populations. Keys (1970) and Stamler (1974) 
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attribute these variations to differences among popu

lations in regard to habitual diet, particularly saturated 

fat and cholesterol intake. 

With regard to blood pressure, Miall et al. 

(1968) have shown that age appears to have very little 

influence on blood pressure, after the effect of other 

variables,particularly increases in body weight, has 

been removed. 

Miall {1971) later suggested that blood pres

sure itself, rather than age, determines its subsequent 

rate of increase, possibly by precipitating changes in 

the vascular bed. 

In contrast, it has been argued that there are 

probably some pathological changes attributable to 

ageing which may contribute towards the increase in blood 

pressure with age. It has been noted that the athero

sclerotic process contributes to loss of vascular elas

ticity and leads to an increase in systolic pressure 

levels (Goldstein, 1971; Cawley and Guefton, 1975). 

IHD PREVALENCE RATES 

The results of this survey are a cross-sectional 

v i ew of 111D and its attributes as they present themselves 
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in the UNRWA workforce in Jordan. The age-sQecific 

and age-adjusted prevalence rates of angina and possible 

myocardial infarction are high. These rates were 

paralleled by similar rates of ischaemic-type ECG 

findings. 

International comparisons of IHD prevalence 

rates are confounded by differences in population 

sampling, methods and diagnostic criteria. Therefore 

any comparisons between prevalence rates reported by 

other studies with these findings should be interpreted 

with caution. Howe ver, and with regard to the above 

reservation, the IHD prevalence rates of this cohort 

approximate to those of the Tecumseh study (Epstein et 

al., 1965) and the Busselton study (Welborn et al., 1969) 

and the Chandigarh study (Sarvotham and Berry, 1968). 

The rates for males also approximate to those reported 

in the prevalence comparisons in Europe (Rose et al., 

1968). 

As this study is the first to be conducted in 

Jordan on the prevalence of IHD, there are no available 

data for this country with which its findings may be 

compared. Also, reliahle data on IHD incidence, mor-

tality and case-fatality in Jordan are not available. 

Therefore it was not possible to study the relationship 

between the prevalence rates observed and these parameters. 

However, the number of Jordanians who underwent aorto

c oronary by-pass operations at the King Hussein Medical 

Centre in Amman during the year 1979 are presented in 
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Table 112. Although these figures are an underestimate, 

because they do not include those Jordanians who were 

operated upon abroad, nevertheless they affirm how 

prevalent this disease is in Jordan, 

The question which arises now is, why is there 

a high prevalence of IHD in this cohort? In answer to 

this question we should take a rapid glance at the 

changes which preceded and accompanied the rise in the 

prevalence of this disease in developed countries in the 

1950s and 1960s. It has been suggested that most of 

the burden of IHD in these countries was the result of 

modern technology and affluence which became predomina , t 

at the time. These have led inter alia to a greater 1 se 

of non-human energy in mass-production and everyday li f e, 

the disappearance of physically strenuous occupations, 

mass consumption of cigarettes, intake of rich diets 

and conflicts of modern life (pace, mobility, competitive

ness, etc.) with their associated changes in behavioural 

patterns. The drive amongst Jordanians to become 

developed has resulted in their acquisition of the posi

tive as well as the negative characteristics of the 

affluent societies. Among the negative facets have been 

the prerequisites for the prevalence of IHD. 

Further, in Jordan, the availability of modern 

cardiovascular facilities helped, not only to establish 

accurate diagnosis of the disease, but also to detect it 

in milder forms. 
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ISCHAEMIC-TYPE ECG CHANGES 

The prevalence of ECG changes shows an age 

gradient and sex ratio which parallel the prevalence of 

IHD as determined by the standard questionnaire. The 

finding that about 33\ of angina-positive are ECG

positive is in line with that reported by Rose et al. 

(1968). Although angina and ischaemic-type ECG changes 

are different categories of I HD, this contrast lends 

support to the validity of the questionnaire application 

and ECG codings made in Jordan. 

Comparison with Other Studies 

Table 113 shows comparisons for ischaemic

type ECG changes between the males of this study aged 

40 - 49 and those from Lawrence Tavern (Miall et al., 

1972), Framingham (Higgins et al., 1965), Tecumseh 

(Ostrander, 1966) and four European studies (Rose et al., 

1968). The rates for Q/QS changes are similar to those 

reported by these studies. However, the rates for 

left-axis deviation and high-amplitude R waves are 

lower in this study than in the other studies. The rates 

for ST depression are lower than the Jamaican and 

American rates but they approximate to the European rates. 

The rates for T wave inversion and flattening are lower 

than in all the other studies. The rates for the left 



bundle branch block are similar to those re~orted by 

other studies. 

Despite the limitations of inter-survey com

parisons the ischaemic-type ECG changes in this cohort 

appear to approximate to those in Western populations. 

Ischaemic-Type ECG Changes without Symptoms 

Over half of those diagnosed as having 

ischaemic-type ECG changes had no history of angina or 

possible myocardial infarction. This suggests that a 

high proportion of these ischaemic changes did not 

become clinically manifest or it may be that some people 

have a defective anginal warning system. 

It is interesting to note that a statistically 

significant correlation was found between ischaemic

type ECG changes without symptoms and coronary risk fac

tors such as physical exercise. This suggests that 

the.correlation between these risk factors and IHD is 

true and is not the result of a change of habit after 

developing the disease. 

Comparison with Other Studies 

Research on ischaemic-type ECG changes without 

symptoms has not been encountered. Asymptomatic myo-
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cardial ischaemia has been studied. The two most notable 

studies in this field were those of Erickseen et al. 

(1976) and of Froclicher et al. (1976). The former 



group showed that 3.5\ of more than 2,000 men aged 40 -

59 had coronary artery disease. In the latter group 

of 1,390 asymptomatic Air Force crewmen aged 35 - 55 

the rate was 2.2\. These studies would suggest that 

the prevalence of silent ischaemia is between 2 and 4 

per cent. 

Although asymptomatic myocardial ischaemia 

and asymptomatic ECG change s may not be the same, they 

are possibly related, but further research in this area 

is still required. 

Whether the silent cardiac ischaemia involves 

less myocardium than angina-related ischaemia is not 

clear. Nor is it clear if the severity of coronary 

artery disease determines the occurrence of these silent 

ischaemic changes. In such people ischaemic changes 

presumably go unnoticed until a complication occurs or 

the change is detected in a routine electrocardiogram. 

Can one assume that it is in these subjects that many 

of the sudden deaths will occur? 

DIET AND IHD 

The relationship of diet with IHD was examined 

in three categories of food consumption - with all food 

items, with fats only and with bread intake. The 

scoring and analyses were based on the hypothesis that 

certain food items would be protective against IHD whilst 

the other might be detrimental. 
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There was no significant correlation between 

either the dietary protective factor or fat protective 

factor and the prevalence of angina and PMI. There 

were, however, statistically significant correlations 

between the dietary protective factor, the fat protec

tive factor and the prevalence of ischaemic-type ECG 

changes without symptoms. A significant correlation was 

also found between fat protective factor and ischaemic

type ECG changes. Furthermore, there was a signifi

cant correlation between the bread factor and the preva

lence of angina, PMI and ischaemic-type ECG changes. 

In multivariate analysis the correlation 

between the bread factor and the prevalence of ischaemic

type ECG changes in males remained significant after 

controlling for other coronary risk factors. 

The data also revealed some interesting but 

not statistically significant correlations. Both men 

and women who ate vegetable rather than animal fats, 

brown rather than white bread, more beans and fruit and 

less meat, had less angina cases. But there was 

little difference for cases who had possible myocardial 

infarction, possibly due to a change of habit because 

some of them knew that they had the disease or had been 

given dietary advice. 
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That most epidemiological studies carried out 

within homogeneous populations have failed to demonstrate a 

significant correlation between diet and IHD is well 
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recognized in the literature (Paul et al., 1963; Morris 

et al., 1963; National Diet-Heart Study, 1968; Khan et 

al., 1969; Keys, 1970; Nichol et al., 1977). Never

theless, a significant correlation between bread and IHD 

risk has been reported by a few investigators (Morris et 

al., 1963, 1978; Trowell, 1972). 

Whilst it may be argued that the questionnaire 

used for the collection of dietary data was not an 

entirely reliable method of assessment, the use of alter

native methods was not possible due to limited time and 

resources. There are however, a number of positive 

reasons for believing that the limitations of the method 

were not responsible for appreciably reducing the 

relationship between diet and IHD. The participants 

were of an age range in which the dietary habits tend to 

be consistent and stable. Furthermore, in Jordan, in 

contrast to Western societies, the husbands do the 

shopping, while the wives prepare the food. These two 

factors helped in the collection of a reliable long-term 

dietary pattern and minimised errors in the reporting of 

dietary habits. In addition, the participants had diets 

that differed from each other's and the range of their 

nutrient intake seems to be wider than the range in 

western societies, but not sufficiently wide enough to 

demonstrate convincingly the correlation between dietary 

items and the prevalence of IHD. 

On the other hand, there may well be other 
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endogenous and exogenous factors which may have masked 

the correlation between diet and IHD. It is possible 

that dietary factors may be working in opposition, can

celling out each other's effect, and it is also possible 

that non-dietary factors which raise or lower serum 

total cholesterol may have countered the dietary effect. 

Diet and Coronary Risk Factors 

Those who ate detrimental diets tended to be 

heavier than those who ate protective diets and a higher 

proportion had a body mass index .? 28. Differences 

in dietary intake might account for these differences in 

physique. Differences in energy expenditure might 

also be part of the explanation. The age-adjusted per

centages of subjects who did physical exercise in leisure 

time were higher among those who ate protective diets 

than those who ate detrimental diets. 

In both sexes the age-adjusted percentages of 

hypertensives and broderline hypertensives were higher 

among those who ate detrimental diets, than in those who 

ate protective diets. The means of both systolic and 

diastolic blood pressures showed a similar trend. The 

associations between diet, weight and hypertension are 

in agreement with previous observations (Kannel et al., 

1967; Johnson et al., 1973; Oberman et al., 1967; 

Miall et al., 1968; Paffenbarger et al., 1968; Johnson 

et al., 1973; Ulrych et al., 1973). 
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It is interesting to note that in both sexes 

the age-adjusted percentages of those who had cholesterol 

levels ~ 220 mg\ were higher among those who ate a 

detrimental diet. Mean serum cholesterol showed a 

similar trend. 

In women the means of fasting blood sugar 

and age-adjusted percentages of fasting blood sugar 

~ 120 mg\ were higher among those who ate a detrimental 

diet while in the males the findings were inconclusive. 

It is probable that dietary advice given to diabetic 

patients has influenced these results. 

In both sexes the age-adjusted percentages of 

current smokers were higher in those who ate detrimental 

diets. This finding leads to the conclusion that those 

who ate protective diets are more health-conscious than 

the others as they also exercised more. The association 

between behaviour pattern and diet intake was intriguing. 

Whilst in men type A behaviour pattern was exhibited 

more among those who ate detrimental diets, in women it 

was exhibited more among those who ate protective diets. 

The reason for this variation in behaviour between the 

two sexes is not clear. 

The associations between fat intake and other 

coronary risk factors were similar to those found between 

the dietary protective factors and these factors. This 

is partly due to the inclusion of the scores for fat 

consumption in the dietary protective factor. The 



associations between bread intake and coronary risk 

factors were interesting. In both sexes those who ate 

white bread were found to be heavier than those who ate 

brown bread alone or brown and some white. Also in 

both sexes there were more hypertensives amongst those 

who ate white bread. In both sexes the age-adjusted 

percentages of those who had serum total cholesterol 

~220 mg\were highest in those who ate white bread. 
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The age-adjusted percentage of males and females 

taking exercise in leisure time was highest in the group 

who ate the brown bread, lowest in the white bread 

eaters and intermediate in those who ate both. Possibly 

this reflects the fact that the more health-conscious 

people both eat brown bread and take exercise. 

With regard to type A behaviour pattern for 

males the age-adjusted percentage was highest for males 

among brown bread eaters, intermediate among the white 

bread eaters, and lowest among those who ate both types. 

However, for females the highest percentage was in the 

white bread group, the intermediate in the group eating 

both types and the lowest among those who ate brown bread. 

In conclusion the correlations observed between 

diet and other coronary risk factors are in line with the 

correlations observed between diet and IHD. 
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PLASMA CHOLESTEROL 

In males the means were higher than in 

females for the younger and older age groups, while 

for the intermediate age group the trend was reversed. 

In both sexes the means increased with age. 

Slack et al. {1977) reported on serum total 

cholesterol concentration of north-west London residents, 

and Heiss et al. (1980) reported on the cholesterol 

concentration of North American Lipid Research Clinic's 

participants. The age trends by sex of plasma total 

cholesterol reported by this study are similar to those 

presented by Slack et al. and Heiss et al. 

An important consideration when means of total 

cholesterol are compared is the problem of the variation 

in methods used in different studies. Under the best 

conditions the standard error of measurement in blind 

duplicate analyses of serum total cholesterol by either 

the bench Abell-Kendall method, or the automatic "auto

technicon" method, is about ~ 2\ of the mean value 

(Keys, 1969). Of course, under less than ideal conditions, 

or with the other methods, this source Qf variation may 

be greater. Furthermore, the Abell-Kendall method gives 

figures about 15\ lower for total serum cholesterol 

concentrations than the direct methods (Schwartz and 

Hill, 1972). 
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Thus, the studies comparable to this one, with 

regard to serum total cholesterol values, are those which 

used the Abell-Kendall method or were adjusted to that 

method. Although this selection criterion may help to 

reduce some of the analytic variation, it is much more 

difficult to control for other methodological details that 

may influence the cholesterol results. These include 

age, sex, ethnicity, blood-sample collection methods, 

occurrence of haemolysis, storage and transportation of 

blood samples, and whether cholesterol is estimated on 

serum or plasma (Beaglehole, 1979). Plasma cholesterol 

estimations are about 3\ lower than serum levels (Labo

ratory Methods Committee of Lipid Research Clinics 

Programme, 1977). 

It has been shown that as cholesterol concen

tration increases, IHD risk also increases, in other words 

the relationship is continuous. There is little evidence 

of a threshold between normal and abnormal. Despite 

this an arbitrary choice of cut-off values for the upper 

limits of total cholesterol distribution was used to 

estimate its frequency in a community. Thus with a 

cut-off point of 240 mg\, the overall prevalence of 

raised total cholesterol in this study was 17.2\ for 

males and 10.3\ for females. In a study from California, 

Wood et al. (1972) used similar cut-off points and found 

prevalence rates of 19\ for males and 10.9\ for females. 

Although the subjects and methods in these studies were 
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not directly comparable they are helpful in suggesting 

international trends. Furthermore, it should be noted 

that any serum total cholesterol value suggested as an 

upper limit will have different implications, for the 

proportions of men and women exceeding the limit at dif

ferent ages, and for individuals seeking advice about 

hypercholesterolaemia. 

IHD and Plasma Cholesterol 

There was significant association between IHD 

and plasma cholesterol level. There were also signifi-

cant differences in the prevalence of IHD with age and 

sex. There were no significant interactions between age 

and cholesterol, and sex and cholesterol. When adjust

ments are made for age and sex, the association of IHD 

with cholesterol level remained highly significant. Also, 

multivariate analysis showed that plasma cholesterol 

level was still a significant factor in IHD ~revalence 

after controlling for other coronary risk factors. These 

findings are in line with epidemiological evidence from 

within different cultures where the relationship between 

serum cholesterol and IHD was examined by cross-cultural 

comparisons. 

Plasma Cholesterol Level and Coronary Risk Factors 

In males weight and body mass index 

rose with increase in plasma cholesterol 



160 

level. A similar trend was found in females. In 

both sexes means of systolic blood pressure rose with 

the increase in plasma cholesterol level •while means of 

diastolic blood pressure tended to do the same. Also 

in both sexes means of fasting blood sugar increased 

with plasma cholesterol level. These findings are in 

agreement with what has been reported in literature con

cerning the correlation between cholesterol levels and 

these risk factors. 

HYPERTENSION 

Intra-individual variability of blood pressure 

readings and between- and within-observer errors of 

blood pressure measurement are widely recognized as 

sources of methodological bias in the epidemiological 

studies of hypertension. 

Armitage and Rose (1966) conducted studies on 

the variability observable within and between occasions 

of observation and demonstrated wide differences both 

individually in the degree of variability and greater 

between than within occasion variation among their sub

jects. Also, Evans and Rose (1971) identified several 

factors accounting for systematic errors in blood pressure 

measurements, such as circumstances of measurement, 



physical characteristics of the arm in relation to 

dimensions of the cuff, seasonal changes and between

observer differences. 

Furthermore, blood pressure tends to be 

higher on initial measurement because of what Pickering 

(1972) termed the "investigatory" or "defence reflex" 

due to excitation involving the cardiovascular system 

resulting from exposure to a potentially threatening 

situation. 

With these difficulties taken into consider

ation, the training program.me which preceded this survey 

included orientation to the problems in standardisation 

and quality control of blood pressure readings among 
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observers. The fact that the participants had previously 

undergone periodical medical examination which included 

blood pressure measurement may have removed the effect 

of the "investigatory" reflex. Despite these pre

cautions it was difficult to eliminate methodological 

bias. 

The means of systolic and diastolic blood 

pressures increased with age in both sexes. Also the 

prevalence of high blood pressure showed a similar trend. 

Apart from certain rural communities in which blood 

pressure does not rise with age, in most populations 

the mean blood pressure level rises progressively with 

increasing age in both sexes (Shaper, 1974). 

The differences between the means of men's and 



women's blood pressure in each age group diminish with 

increasing age. Thus although the females' pressures 

are lower than the males' pressures the ageing effect 

appears to be the same in both sexes. 

Hypertension was more prevalent among males than 

females in the three age groups. Also the means of 

systolic and diastolic blood pressure were higher among 

males than females in all age groups. 

There was a clear association between blood 

pressure level and weight. The mean weight of the hyper

tensive group was highest, that of the borderline hyper

tensives was intermediate, and that of normotensives was 

lowest. The present study confirms the previously 

reported correlation between prevalence of hypertension 

and weight (Kannel et al., 1967; Chiang et al., 1969; 

Stamler et al., 1975). 

Thus, it is plausible to hypothesize that, as 

people become older, elasticity in longer arteries 

wanes, the resistance in smaller vessels increases and 

thus any concomitant excess in weight will aggravate the 

tendency to hypertension. 

Freis (1976) and Page (1976) have reviewed the 

epidemiological evidence on the aetiology of human 

hypertension. Both have underlined the importance of 

salt intake and body stature on the prevalence of hyper

tension, its rise with age and its influence on the dif-

ferences observed in acculturated populations. It is 

therefore likely that a better understanding of the 
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dietary and other environmental characteristics which 

distinguish populations whose pressures rise with age 

from those whose pressures rarely do so (Pickering, 1968; 

Prior et al., 1968; Truswell et al., 1972; Jorgenson 

et al., 1972; Oliver et al., 1975) will clarify the 

aetiology of hypertension. 

IHD and Hypertension 

In both univariate and multivariate analyses 

there was a significant correlation between IHD and 

hypertension. The prevalence showed a gradient with 

the lowest rates among the normotensives, the interme

diate among the borderline hypertensives and the highest 

among the hypertensives. This rise in IHD prevalence 

with increase in blood pressure level argues against the 

existence of any critical dividing line separating the 

normotensives from those at higher risk, 

in Jordan. 

CIGARETTE SMOKING 

There are two sources of supply of cigarettes 

Some are manufactured jn three large fac-

tories in Amman and the rest are imported from all over 

the world. Data on annual cigarette consumption per 

capita were not available and data on local production 

and sales were withheld by the manufacturers. 

Of the population studied, those who reported 
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that they were current smokers were 46.6\ of all males 

and 14.6\ of all females. Most of those who smoked 

did so heavily. It is likely that women under-

reported their smoking habits particularly the light 

smokers. This may be attributable to reluctance among 

Arab women to discuss personal practices. 

Smoking and IHD 

There were highly significant differences in 

the prevalence of IHD with age, sex and smoking habits. 

In multivariate analysis the correlation between cigarette 

smoking and ischaemic-type ECGs in males, and angina and 

ischaemic-type ECGs in females remained significant when 

the other risk factors were controlled. In males the 

prevalence of IHD was higher in ex-smokers than in smokers 

or those who had never smoked. It may be that many ex-

smokers had stopped on becoming aware that they had IHD. 

In contrast, in females, the prevalence of IHD was higher 

among smokers than those who had never smoked. 

These findings are in line with those from 

several previous studies, which have established smoking 

as a major risk factor for IHD (Doyle et al., 1962; 

Hammond and Garfinkel, 1969; Rogot, 1974; Doll and 

Peto, 1976; The Pooling Project Research Group, 1978). 

Smoking and Coronary Risk Factors 

In both sexes, smokers and ex-smokers tended 

to he taller than those who had never smoked. Similar 
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trends in height differences have been observed in other 

studies (Seltzer, 1963; Higgins and Kjelsberg, 1967; 

Manson, 1970). 

In both sexes, current cigarette smokers were 

of a lower average weight than ex-smokers and those who 

had never smoked. The body mass index showed a similar 

trend. These findings are also consistent with previous 

studies (Bjelke, 1971; Khosla and Lowe, 1971, 1972, 1973; 

Kopczynski, 1972; Hawthorne et al., 1979). 

In males there was a higher cholesterol level 

in current cigarette smokers than in ex-smokers and those 

who had never smoked. This differed from the female group 

where higher cholesterol levels were found in ex-smokers 

and smokers than in those who had never smoked. Heavy 

cigarette smokers have been shown to have higher average 

serum cholesterol values than those who have never smoked 

in previous studies (Thomas, 1960; Pincherle, 1971; 

Dales et al., 1974; Holme et al., 1976). 

It has been suggested t~at raised serum linid 

levels in smokers may be a result of dietary differences 

hecause food preferences differ according to smoking 

habits (Bronte-Stewart et al., 1960). The lower choles

terol value in those who had never smoked cigarettes may 

be due to health-conscious individuals in this group who 

had probably changed their dietary and physical activity 

habits compared with heavy cigarette smokers. 

However, overeating among cigarette smokers 

compared with those who had never smoked cigarettes was 



not the case, as the mean body weight in smokers was 

lower than in those who had never smoked cigarettes, 

confirming previous observations (Khosla and Lowe, 1973). 

Nevertheless a qualitative difference in the diet pattern 

between cigarette smokers and those who have never smoked 

cigarettes is, of course, possible. 
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It has been shown that differences in metabolism 

exist between smokers and non-smokers. An increase in 

body weight and a decrease in oxygen consumption, heart 

rate and protein-bound iodine level in blood have been 

shown following giving up smoking (Batterman, 1955; 

Glauser et al., 1970). If the opposite changes took 

place in cigarette smokers one would expect a lower body 

weight in cigarette smokers than in those who had never 

smoked cigarettes. Thus the lower body weight of 

cigarette smokers may be partly due to metabolic changes 

causing weight reduction. 

An immediate and highly significant increase in 

cholesterol levels lasting for 90 minutes in most of the 

test subjects after a single cigarette has been reported 

by Devi et al. (1975). 

In males, the systolic blood pressure tended to 

be lower among smokers than both ex-smokers and those who 

had never smoked, whereas for the diastolic blood pressure, 

the trend was reversed. The literature on the asso-

ciation between smoking and blood pressure is divided. 

Some studies have reported a positive correlation (USPHS: 



The Health Consequences of Smoking, 1971; Larson and 

Silvette, 1971; Seltzer, 1974; Kesteloot and Van Houte, 

1974), while others have reported a negative correlation 

(Miall and Oldham, 1958; Dawber et al., 1959; Jenkins 

et al., 1968; Leren et al., 1975; Gordon et al., 1975). 
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Serum cholesterol was higher among ex-smokers 

than those who had never smoked. This finding is in line 

with previous reports (Pincherle, 1971; Gordon et al., 

1975). It is likely that earlier cigarette smoking had 

caused persistent metabolic changes or that dietary habits 

had not changed after stopping smoking. 

With regard to weight, the tendency of ex-smokers 

to gain weight after stopping should certainly not be used 

as an excuse for restarting. The hazards of cigarette 

smoking outweigh the uncertain dangers of being overweight 

(Mann, 1974; the Pooling Project Research Group, 1978). 

EXERCISE IN LEISURE TIME 

Office work generally requires a low level of 

physical activity. Also modern mechanisation and 

increasing use of cars, T.V. and food storage facilities 

indicate that people who are being urbanised tend to lead 

sedentary lives. This is why the exercise which any 

person can do in his leisure time has become important. 

Notable growth in leisure time physical activity 

and participation in sports of all kinds has taken place in 



Jordan in recent years. Overall, 3S.9\ of the male and 

37.0\ of the female study participants stated that they 

took exercise in leisure time. With the growing interest 

and participation in sports one would hope that the Jor

danian population would become slimmer and the incidence 

of IHD would decline. 

Two hypotheses have been postulated to relate 

physical activity to IHD. The first is about total 

activity expenditure, calorific balance and muscular 

development, the second about high levels of energy out

put, the improvement of cardiovascular efficiency (the 

ability to take up oxygen and the response of the heart 

rate to standard exercise), and the metabolic effects of 

exercise. 

However, as a result of the reduction in occu

pational activity and as strenuous exertion is more 

likely to have declined with modern mechanisation, and 

as only weak associations have been found between relative 

weight and IHD, and because no association could be found 

between estimates of total physical activity and incidence 

of IHD (Morris et al., 1973; Morris, 1978; Chave et al., 

1978), the association between high-intensitv exercise 

and IHD is considered in this study. 

The standard definition of 'heavy work' in 

industrial physiology is work liable to require peaks of 

energy expenditure of 7.S kcals per minute or more 

(Astrand and Rodahl, 1970). This has been followed as 



the criterion of vigorous exercise activities. These 

activities included active sport recreation, keep-fit 

exercise, heavy physical work, do-it-yourself, vigorous 

getting about and climbing stairs. It was postulated 

that all these included bursts of high-intensity •~eak' 

activity. 

Exercise and Prevalence of IHD 

In both univariate and multivariate analysis 

there was a significantly higher prevalence of IHD among 

those not doing exercise. 

Overall, the age-adjusted prevalence rates of 

angina among inactive subjects of both sexes was 13 times 

that among the active. For both PMI and ischaemic-type 

ECG abnormalities, the age-adjusted prevalence rates 

among inactive males was a factor of 11 over active males. 

No cases of PMI were reported by the active females, 

whereas for inactive females an age-adjusted rate of 1.1\ 

was found. For ischaemic-type ECG abnormalities the 

age-adjusted prevalence rate was 7.8 times higher among 

inactive females than active. For those who had 

ischaemic-type ECG abnormalities without symptoms, the 

age-adjusted rates were 5.5 times and 3.5 times higher 
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for inactive males and females respectively than the active. 

These results are in line with epidemiological 

studies which have suggested that high physical exercise 

provides a protective effect aRainst morbidity or mortality 



or both, from IHD (Morris et al., 1973; Paffenbarger 

and Hale, 1975; Froelicher, 1976; Chave et al., 1978; 

Huttunen et al., 1979). 

Exercise and Coronary Risk Factors 

The mechanism by which physical exercise 

influences coronary risk factors is not known. 
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Muscular activity may directly protect the 

cardiovascular system through neural and haemostatic 

mechanisms or by increasing the vascularity of myocardium. 

Alternatively, physical exercise may have bene

ficial effects on the risk factors of IHD such as serum 

cholesterol and blood pressure. 

In this study the means of serum cholesterol 

were lower in the active subjects than the inactive in 

both sexes and for all age groups. 

In addition, the age-adjusted percentages of 

serum cholesterol ~ 220 mg\ were significantly higher 

amongst those not doing exercise. These results are in 

agreement with the studies which have shown that subjects 

active at work or during leisure time tend to have lower 

serum cholesterol concentrations than those with a seden

tary occupation or life style (Hickey et al., 1975; 

Montoye et al., 1976; Epstein et al., 1976; Cooper 

et al., 1976; Huttunen et al., 1979). 

Considerable evidence has accumulated indicating 

that the serum level of HDL is inversely related to the 
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development of IHD (Miller et al., 1976; Castelli et al., 

1977; Gordon et al., 1977). Also the concentration of 

HDL has been demonstrated to be high in subjects with 

vigorous physical activity (Lo~ez et al., 1974; Wood 

et al., 1976; Lehtonen et al., 1978; Huttunen et al., 

1979). Although this lipoprotein was not measured for 

the study participants, due to the unavailability of 

facilities in Jordan at present, the above references 

have been mentioned in this discussion to show the effect 

of exercise on an important lipid risk factor. 

It is of particular interest to note that the 

means of both systolic and diastolic blood pressures were 

lower among the active than the inactive subjects in both 

sexes and in all age-groups - the only exceptions were in 

the female age group 30 - 39. Also the age-adjusted 

percentages of broderline hypertensive and hypertensive 

subjects were significantly higher among the inactive 

for both sexes. 

Mean weight, in the various age groupings was 

lower among the active than the inactive subjects in both 

sexes. Also the age-adjusted percentages of BMI > 28 

were significantly lower among the active than the 

inactive in both sexes. These results are obviously 

understandable inasmuch as physical exercise can help in 

reducing weight and conditioning the body. 

The means of fasting blood glucose were lower 

among the active than the inactive subjects in both sexes 



and for all age groups. Also the age-adjusted percen

tages of fasting blood glucose ~ 120 mg\ were signi

ficantly lower among the active for both sexes. It is 

likely that the high energy output required of those 

taking vigorous 

those subjects. 

exercise reduced glucose and fat in 

It is also likely that some hypergly-

caemics had transferred from the active to the inactive 

group for health reasons. 

The active group, being more health-conscious 

than the inactive, smoked less and ate less white and 

more brown bread than the inactive. 
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However, it is surprising that the percentages 

of type A behaviour pattern were higher among the active 

than the inactive subjects. It appears that subjects who 

are proud of their socio-economic or professional 

achievements indulge also in recreations which are regar

ded as socially respectable and praiseworthy. 

pressure, 

glucose 

Whereas the lower percentages of BMI, blood 

serum cholesterol ~ 220 mg\, fasting blood 

~ 120 mg\, cigarette smoking and white bread 

intake among the active subjects may protect from IHD, 

the higher percentages of type A behaviour may have an 

opposite effect. 

The question which arises here is, whether the 

inverse correlation between exercise and IHD is a direct 

result of the training or is due to accompanying changes 

in well-established risk factors that might be altered 

by physical exercise. 



In multivariate analysis physical inactivity 

was a significant and independent contrihutor to IHD 

prevalence. Thus it may be concluded that although 

coronary risk factors are likely to be modified by 

physical exercise, the latter has a directly protective 

effect against IHn. 

Influence of Other Factors 

It is reasonahle to identify the possible 

factors in an observed relationship and then by a pro

cess of elimination to see which non-causal factors 

can be excluded. Thus, the field of possible contri-

butors can at least be narrowed and confidence in the 

causal hypothesis increased. 

In principle, however, other explanations could 

account for all or part of the observed relationship 

between exercise and IHD. In the following discussion 
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I shall explore sources of bias that might have contri

buted to the observed association between IHD and exercise. 

The main non-causal explanations are ~hysical 

activity shifts before or after disease, misclassification 

co-variables and chance effects. 

1) Physical Activity Shifts 

Stability of behaviour pattern: Exercise habits may have 

changed with the passage of time. The data reported by 

this study describe current exercise habits. They do not 



show how many of the participants doing exercise in 

leisure time have continued from their youth and how 

many had done so but did no longer. 

However, the stability of the behaviour is 

important for the validity of the data and their indi-

cation of physical exercise. As physical exercise 
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is an integral part of the education curriculum in Jordan, 

most of the participants did exercise during their school 

life. During their adulthood, the special features of 

their employment must have affected their behaviour in 

their spare time. Their duty hours were from 7.30 a.m. 

to 2 p.m. Thus in addition to the week-ends they had 

ample free time in the afternoon to nursue their interests. 

Also, the behaviour pattern of most men and women usually 

becomes stable between the ages of 30 and 60. 

Furthermore, as the study was conducted during 

a whole year, the influence of seasonal variations in 

doing exercise was minimised. 

Physical activity shifts after disease: It may be 

argued that activity had changed after the onset of IHn. 

Subjects who became ill might have stopped doing physical 

exercise during leisure time. This was the likeliest 

alternative to a protective effect. However, the per

sistence of the relationship between physical exercise 

and ischaemic-type ECG abnormalities, when subjects with 

symptoms were excluded from the analysis, was still evi-

dent. Thus despite the imperfection of the methods, 
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the evidence seems fairly convincing that post-disease 

shifts in physical activity do not account for the physical 

activity-IHD relationship. 

2) Misclassification 

There are numerous forms of exercise and there 

is considerable variation among them. Thus it is likely 

that few activities that were vaguely described by the 

participants were misclassified by the observers. 

Likewise. there are individual variations in 

fitness and consequently in achieving benefits of physical 

exercise. It may be very difficult to rule out the 

benefits of activities other than those arbitrarily cate

gorised here. 

Variation in the classification of moderately 

heavy and newly-undertaken activities was unusual. In 

case of doubt the classification was referred to the 

supervisor. 

There were no missing data. The questionnaire 

section on physical exercise was clear. The association 

was consistent in all age classes. It is hard to envisage 

how data bias would have created the observed association. 

3) Covariables 

In univariate analysis statistical adjustment 

was made for age and sex, but the physical exercise-IHD 

relationship persisted. In multivariate analysis other 



coronary risk factors were controlled but the physical 

exercise-lHD association remained significant. If the 

relationship was due to association between IHD and 

these factors, or if they were an intermediate causal 

link between physical exercise and IHD, adjustment would 

be expected to reduce the association. 

4) Chance 

It may be argued that the association found 

between physical activity and IHD could have been a 

chance result. However. in view of the statistical sig-

nificance of the observed relationship between physical 

exercise and IHD, this explanation seems untenable. 

Conclusion 

Although not all non-causal explanations could 

be examined, none that was examined explained the physical 

exercise-IHD relationship. Therefore it may be con

cluded that the findings of this study are consistent with 

a protective hypothesis based on a direct effect of 

physical exercise on the cardiovascular system. 
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Without a more definitive controlled intervention 

experiment, this finding provides a basis for the possible 

protective effect of physical exercise against IHD. 



BEHAVIOUR PATTERN 

Definition 

The type A behaviour pattern is a 'particular 

action-emotion complex' which is exhibited by an indi

vidual, who is struggling relatively excessively to 

obtain an inordinate number of advantages too quickly 

in the face of op~osition or competition. This person 

tries to achieve more and more in less and less time, 

or to oppose one or more people either willingly or 

unavoidably. 
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The type A individual exhibits exaggerated 

personality traits of aggression, ambition and compe

tition, is work-oriented, is often preoccupied with dead

lines, and exhibits severe impatience. 

The type B individual, in contrast, is mainly 

free of such personality traits and accordingly is free 

of any habitual sense of urgency or conflict. 

Challenges from the Milieu 

The change from a rural to an urban life style 

has been achieved in Amman in the last 3 decades. The 

people about whom the change has occurred have, as a 

result of the challenges imposed upon them, have had a 

tendency to exhibit a type A behaviour pattern in order 

to meet the demands of the new life. 



With the increasing urbanization, technolo

gical progress and density of population in Amman, the 

development and civilization present challenges never 

experienced by earlier generations not aware of change. 

Prevalence of Psychosocial Traits 

1) The trait of 'being bossy or dominating' 

Males described themselves as being more domi

nating than females in all age groups and that the 

younger age group considered themselves as being less 

dominating than both older age groups. These findings 

are in line with the social ranking of the population 

in Jordan. 
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2) The trait of 'having a strong need to excel in most things' 

Males felt a stronger need to excel than females 

in all age groups when the presence of the complete trait 

was considered. However, when the trait was considered 

to ap~ly only 'fairly well' or 'somewhat' the percentages 

of females exceeded those of males in all age grou~s. 

The younger individuals were more ambitious 

than their elders in both sexes. This may be explained 

by a need for the younger population to build themselves 

whereas those in later life are already well established. 

This is particularly exhibited in those who consider 

the trait to apply to them 'very well'. 

3) The trait of 'usually feeling pressed for time' 

In the younger age group, when the full trait 



was considered, the females felt more pressed for time 

than males. This trend was reversed in the older age 

groups. The exhibition of this behaviour pattern 

decreased with increasing age. 
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Of those who felt that this trait applied fairly 

well, the age group 40 - 49 showed a higher percentage 

than either the younger or older age group in both sexes. 

Whereas in the 'somewhat' grouo the trait was more ~reva

lent in the older age group than in the younger population, 

4) The trait of being 'hard driving and competitive' 

The data for this trait show a similar pattern 

to that of being pressed for time. Presumably this is 

because those who are hard-driving and competitive have 

more to do in their time than those who show lesser 

degrees of the trait. 

5) The trait for 'eating too quickly' 

Of those exhibiting the full trait, males ate 

more quickly than females in all age groups, but the 

prevalence of this trait waned with age. Of those in 

the 'fairly well' group the females ate more quickly 

than males at both the younger and older ages. The 

prevalence of this trait again tended to wane with age. 

Whereas in the 'somewhat' group the trait increased with 

age in both sexes and females ate more quickly than 

males at all ages. 

As the younger age groups in the presence of 

complete traits have been shown to be more competitive 



and harder drivini it is not surprising that being 

pressed for time they had to eat more quickly. 

Behavioural Pattern and IHD Prevalence 

There was a significant correlation between 

type A behaviour and PMI and ischaemic-type ECG changes 

after adjustment for age and sex. However, there was 

a significant interaction between sex and behaviour on 

the prevalence of angina and ischaemic-type ECGs without 

symptoms. Thus separate analysis of the data of each 

sex was made. It revealed, in addition, a significant 

correlation between · type A and angina in males, and 

ischaemic-type ECG changes without symptoms in females. 

Multivariate analysis with control of other 

180 

risk factors showed a significant correlation only be t~c en 

type A and PMI in males, and ischaemic-type ECGs in 

females. 

These results are in line with similar results 

reported by several cross-sectional and prospective 

studies. 

However, the study of the correlation of type A 

behaviour among women with regard to IHD has received 

little attention compared with studies among men. Only 

S investigators have done so (Rosenman and Friedman, 

1961; Bengtsson et al., 1973; Kenigsberg et al., 1974; 

Shekelle et al., 1976; Haynes et al., 1978, 1980). It 



is interesting to note that in a large cross-sectional 

study Bengtsson et al. (1973) found that women who had 

been hospitalized for a myocardial infarction scored 

significantly higher on an aggression scale than a 

healthy reference group. This association was not 

apparent among women when angina, assessed by the Rose 

Questionnaire (1965), was examined. However, the 

Framingham results (Haynes et al., 1978, 1980) suggest 

that there is an association with type A behaviour and 

angina pectoris in women. 

Behaviour Pattemand Coronary Risk Factors 

The age-adjusted ~ercentage of body mass index 

~ 28 was higher amongst type A men than type B. The 

trend amongst women was reversed. In both sexes the 

age-adjusted percentages of hypertensives and borderline 

hypertensives were higher amongst type A than type B. 

With regard to smoking habits the percentages of current 

smokers, as well as ex-smokers, were higher in type A 
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than in type B for both men and women. These findings 

are in agreement with previous studies suggesting that 

heavy cigarette smoking and the prevalence of hypertension 

are more common in subjects with type A behaviour 

(Friedman, 1979). 

In both sexes the age-adjusted percentage of 

plasma cholesterol ~ 220 mg\ was higher among type A 



than type B. These results concur with those of pre-

vious studies suggesting that type A behaviour may raise 

plasma cholesterol (Friedman et al., 1958; Thomas and 

Murphy, 1958; Wert lake et al., 1958; Peterson et al., 

1962) and are in agreement with those studies which 
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found that average serum cholesterol of both men (Friedman 

and Rosenman, 1959) and women (Rosenman and Friedman, 

1961) who exhibited type A behaviour pattern was signi

ficantly higher than that of type B counterparts. 

For fasting blood glucose the percentage 

> 120 mgt was higher among type A in males whilst in 

females it was higher in type B. There are no com-

parable findings in the literature but type A behaviour 

was reported to increase insulinogenic response to 

glucose (Friedman et al., 1970). 

The percentage of those who took exercise was 

higher among type A than type B in both sexes. 

These findings suggest that the differences 

among the coronary risk factors in relation to behaviour 

pattern could partly account for the differences in IHD 

prevalence between the two types of behaviour. 

However, data presented by two studies (Shekelle 

et al .• 1976; Brand et al., 1976) showed that the type A 

behaviour pattern was an independent risk factor for IHD. 

Furthermore the data from the Framingham Study (Haynes 

et al .• 1978 • 1980) showed that type A behaviour pattern 

was independently associated with [HD prevalence and 
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incidence in both sexes when controlled for standard risk 

factors. 

Research into the biochemical nathways that 

might explain the association between behaviour pattern 

and IHD has been carried out. In a study by Simpson 

et al, (1974) type A men were shown to have higher plate

let counts in their whole blood as well as lengthened 

durations in noradrenalin-induced platelet aggregation 

after exercise than type B men. Type A men were distin

guishable from type B men mainly by their response to 

the challenge of exercise. Jenkins et al. (1975) 

reported similar results. These findings were similar 

to the results of Friedman et al. (1975) who found that 

type As exhibit greater increases in norepinephrine con

centrations than type Bs under competitive but not under 

resting conditions. 

OCCUPATION 

There were significant differences inthe preva

lence of IHD with age, sex and occupation, The highest 

IHD prevalence rates were found among the administrative 

staff, the intermediate rates among manual workers and 

the lowest among the teachers. 

Relation to Coronary Risk Factors 

In both sexes, the teachers had the lowest body 
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mass index, while the highest was among the male adminis

trative staff and the female manual workers. Also the 

teachers had the lowest systolic and diastolic blood 

pressures in both sexes. Plasma cholesterol level was 

highest among male administrative staff and lowest among 

male manual workers, while in females it was highest 

among administrative staff and lowest among teachers. 

In both sexes, the teachers exercised the most and 

smoked the least. 

Comparison with Grade of Employment 

Indicators such as occupation, education and 

income are usually used to define the socio-economic 

status of people. The classification of the partici

pants into three groups, which was originally done by 

UNRWA for organisational purposes, does not take into 

consideration the three indicators, except in two groups, 

teachers and manual workers, each consisting of a homo

geneous group. However, the administrative staff are 

a disparate group with different educational qualifi-

cations and different employment grades. In the case 

of teachers, the minimum education required for their 

employment is a teacher training certificate or a univer

sity degree, whereas in the case of manual workers no 

formal education is required. 



Grade of Employment and IHD Prevalence 

Therefore, the comparison of IHD prevalence 

rates and levels of risk factors in relation to the 

grade of employment can only be made between teachers 

and manual workers. 
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It was noted that the prevalence of IHD among 

manual workers was higher than in teachers. Also 

teachers had lower levels of coronary risk factors than 

manual workers. The teachers, perhaps being aware of 

IHD risks, smoked less and took more exercise than the 

manual workers who had the least education and the lowest 

salaries. In females plasma cholesterol, similar to 

other risk factors, was lower among teachers than manual 

workers. In males plasma cholesterol alone of all 

risk factors was higher among the teachers than manual 

workers. These findings are in line with recent trends 

in the literature (Marmot et al., 1978), 

It can therefore be concluded that IHD ~reva

lence rates are inversely associated with the grade of 

employment and level of education. 

HYPERGLYCAEMIA 

The value of comparing surveys on the prevalence 

of hyperglycaemia and diabetes mellitus is questionable. 

This is due to differences in methods of measurement, 
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definition and diagnostic criteria used for these two 

conditions. 

It should be pointed out that it would have 

been preferable in this study if measurements of in

sulin and post-prandial blood glucose had been made 

in addition to those of asting blood glucose. However, 

insulin estimation was not possible due to lack of 

facilities and the intake of a glucose load was not 

welcomed by the participants. 

However, the measurement of fasting blood 

glucose served the purpose of describing its distribution 

in this cohort and allowed the study of the inter

relationships between IHD prevalence and other coronary 

risk factors and levels of fasting blood glucose. Also 

the baseline data will be used in the longitudinal 

study for the assessment of coronary risk that might be 

associated with asymptomatic hyperglycaemia. 

The prevalence rates of hyperglycaemia rose 

with age in both sexes, the trend being significant for 

both males and females except for the oldest age group 

of females. 

After adjustment for age and sex, the prevalence 

of IHD was significantly higher in those who had 



hyperglycaemia in both sexes. However when multivariate 

analysis was used this association was no longer signi

ficant. 

It should be noted that the hyperglycaemics in 

this study include those who reported a previous diag

nosis of diabetes whether or not they were on drug 

therapy at entry. Also, those on anti-hyoertensive 

medication (especially oral diuretics) were not excluded 

from the study cohort. It is quite probable that the 

inclusion of these two categories of patients in the uni

variate analysis has led to the observed association 

between IHD and hyperglycaemia. IHD is quite common 

among diabetics (Pell and D'Alonzo, 1970; Keen and 

Jarrett, 1975; West, 1978) and there is also extensive 

evidence for an increased prevalence of glucose intol

erance among survivors of myocardial infarction (Opie 
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and Stubbs, 1976). The observed associations between 

blood glucose and IHD might be caused by a decrease in 

glucose tolerance secondary to the nreceding (subclinical) 

disease (Cerasi and Luft, 1977). 

When the association between asymptomatic hyper

glycaemia and subsequent development of IHD is examined, 

the diagnosed diabetics and hypertensives under treatment 

will be excluded from the analyses. 

In the series of papers recently ~ublished by 

the International Collaborative Group (1979), the Olivetti 

Study (Farinaro et al., 1979) measured the fasting 

glucose only, while the others either measured ?Ost-load 



blood glucose alone or preceded by fasting blood glucose. 

Neither in the Olivetti Study, nor in most of the other 

studies was a significant association between baseline 

asymptomatic hyperglycaemia and IHD found. Furthermore, 

the findings of the Chicago Heart Association Detection 

Project in industry (Stamler et al., 1979) indicated 

that when the diagnosed diabetics were included in their 

appropriate places in the distribution and further ana

lysis was carried out, there was still no positive asso

ciation between glucose level and subsequent coronary 

mortality. 

The correlations between hyperglycaemia and 

other coronary risk factors were dealt with under the 

individual discussions of the latter. 

ORAL CONTRACEPTIVES 

The extent of the use of oral contraceptives 

varies widely from country to country. In Jordan oral 

contraceptives became available in the mid-1960s. They 

are becoming increasingly popular among women of repro

ductive age. 

The Ministry of Health in Jordan has introduced 

family planning services at maternal and child health 

centres in the cities. They offer a full range of con-

traception. Furthermore, oral contraceptives are 

available without prescription in all chemists' shops 
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in the country and are commercially advertised. Although 

there is evidence that there has been an increase in 

sales of oral contraceptives no reliable data were 

available. 

IHD Prevalence and Oral Contraceptives 

There were no significant differences in the 

prevalence of angina or possible myocardial infarction 

with age and usage of oral contraceptives. However, 

there were significant differences in the prevalence of 

ischaemic-type ECG changes (P < Q.01) and ECG changes 

without symptoms (P < 0.05) with age and usage of oral 

contraceptives. 

On the other hand, when the oral contraceptive 

users and ex-users were combined into a single category, 

in order to overcome the small number problem, the age

adjusted prevalence rates for all forms of IHD in this 

study were found to be significantly higher among users 

and ex-users than those who had never used oral contra

ceptives. 

Limitations of Data 

In interpreting the difference in the prevalence 

of IHD in those using oral contraceptives (users), those 

who stopped using them (ex-users) and those who had never 



190 

used them, the following should be taken into consi-

deration. Firstly, since small numbers of users, ex-

users and IHD cases were involved, firm conclusions 

cannot be made. Without more data it was not possible 

to examine the inter-relationships between age, smoking, 

duration of oral contraceptive use and risk of IHn, nor 

to compare the effect of continuous oral contraceptive 

use with intermittent use. Secondly, the relationship 

of IHD prevalence to the type and dose of oestrogen and 

progestagen chould not be examined, because of the large 

number of preparations available in the local market. 

Inman et al. (1970) showed the influence of the 

oestrogen content in the pill on the frequency of thrombo-

embolism. It has been shown that the relative risk of 

developing thromboembolic disease is reduced with the use 

of pills containing low doses of oestrogen (Stolley et 

al., 1975), but it is not clear that all vascular compli

cations of the pill are related to oestrogen dose 

(Fregly, 1974; Weir et al., 1974; Mann et al., 1975). 

Also the oestrogenic potency of the pill denends 

not only on the dose and type of oestrogen, hut also on 

the dose and type of progestagen, thus a reduction in 

oestrogen dose does not invariably lead to an equivalent 

reduction in oestrogenic potency (Chihal et al., 1975). 

The Royal College of General Practitioners Study (1977) 

related the incidence of hypertension to the dose of 

progestagen in the pill. 



Thirdly, whether the observed relationship 

between the pill and IHD is causal or attributable to 

some other factor or factors which are correlated with 

pill use is unclear. It may be argued that the recent 

changes in female employment, education, smoking habits 

and life style may have contributed to the observed IHD 

prevalence among young women. The effect of em~loyment 

on the development of vascular diseases in females has 

not been studied in detail. However there is evidence 

that working women suffer excessive cardiovascular mor

bidity and mortality (Moriyama et al., 1971). The 

effect of changes in life style are very difficult to 

measure. 

In the Oxford Study (Vessey et al., 1976) 
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and the Royal College ·of General Practitioners Study (1977) 

oral contraceptive use was associated with cigarette 

smoking. 

Although raised plasma cholesterol levels have 

been shown to be associated with IHD, patients who are 

known to have hypercholesterolaemia are likely to be 

advised to use some other form of contraception. 

With so many factors associated with IHD it 

may be necessary to examine the independent risk of each 

factor and to consider whether any of them are secondary, 

arising because the risk factors are themselves inter-

related. However, as the data are cross-sectional and 

due to the small number of pill users and ex-users the 

calculation of the independent contribution of oral 

contraceptives was not made. 
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Fourth, it is also possible that the observed 

correlations were part of some non-specific phenomenon, 

and that similar relationships exist for other apparently 

unrelated diseases. This also was not examined. 

Fifthly, the cultural aspect should not be 

overlooked among Jordanian women. There are social 

barriers that restrict discussions relating to their 

personal practices. Thus there was probably an under

reporting of the usage of oral contraceptives among women 

in this study. Consequently no further analyses were 

done and the data reported should be interpreted with 

caution. 

ALCOHOL 

The results of this study show that there is a 

significant association between alcohol intake and IHD. 

llowever, in view of the small numbers involved and limi

tations of the data collected no firm conclusions can 

be drawn and hence no further analysis has been under

taken. 

Findings of other studies differ on the relation

ship between alcohol consumption and IHD but the majority 

show that the former may protect against the latter. 

However, alcohol consumption may indirectly be 

associated with IHD in physically inactive people. It 

may also encourage cigarette smoking, and by increasing 
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the calorific input it may contribute to excess weight. 

In Jordan, alcohol and spirits are sold in 

drink shops and supermarkets owned by Christians. They 

are also served in licensed public establishments, such 

as bars, restaurants and hotels. They are also imported 

from several other countries, besides being nroduced in 

Jordanian distilleries. 

In accordance with their religion, Moslems 

must not sell, serve or drink alcohol or spirits. This, 

however, is less than strictly observed by some Moslems 

in Jordan. 

Although formal data on alcohol consumption 

are not available the indications are that the problem 

of alcoholism in Jordan is not to be underestimated. 

Edwards (1979) however has recently reviewed the spread 

of alcoholism in developing countries and has concluded 

that "alcoholism has a serious im!'act in these countries" , 

Rapid urbanization usually brings about social 

change and this can lead to a weakening of cultural 

restrictions on alcohol drinking. 

The participants in the study included Moslems 

and Christians but the bulk consisted of Moslems. Thus 

it is probable that the data collected on alcohol con

sumption, particularly from women, were influenced by 

the local religious codes and habits and were therefore 

conservative; consequently the results should be inter

preted with caution. 
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RISK FACTORS AND IHD PREVALENCE 

In this study, as in several other studies, 

the risk factors which are shown to have significant cor

relation with IHD prevalence are hypercholesterolaemia, 

hypertension, smoking, type A behaviour and physical in

activity. Diet and hyperglycaemia failed to show consistent 

relationship to IHD. There was, however, a significant 

inverse correlation between brown bread intake and IHD 

prevalence. The important question which will be discussed 

here is, does the prevalence of risk factors account for 

the observed IHD prevalence? 

A study of the prevalence of IHD risk factors 

has not previously been done in Jordan. Also reliable 

data for per capita consumption of specific nutrients, 

such as saturated fats and eggs, are not available. 

Therefore, it was not possible to discuss the observed 

prevalence of IHD in relation to these parameters. 

An alternative means of relating risk factors 

to IHD may be investigated through mathematical models 

of which the most widely applied is the multiple logistic 

function. No such model is available for any of the 

Arab populations. Even if such a data base was available, 

it could hardly be generalized to other populations. 

Another problem lies in the fact that we are dealing with 

cross-sectional data. Thus, no comparison can be made 

between predicted and observed IHD prevalence. 

In a cross-sectional study the characteristics 

observed at one point in time may be different from those 



which existed during the formative period of the under

lying disease process. The effect of a risk factor 

such as cigarette smoking may depend on the dose and 

period of exposure. Thus, the periods covered by !HD 
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prevalence and risk factor changes may not be identical, 

nor can the possible lags between changes in risk fac

tors and their effect on !HD be accurately taken into 

consideration. 

With cigarette smoking, available evidence indi

cates that although IHD mortality begins to decline within 

a few years of cessation, the full benefit may not be 

realized until 5 or 10 years after giving it up (Hammond, 

1966). With cholesterol lowering, little is known about 

how rapidly the benefits may be realized. 

On the other hand, there may be an under-esti

mation of the observed prevalence of some of the risk 

factors. As the study population consisted of staff 

who underwent regular in-service medical examination and 

had access to free medical service, it was very likely 

that a percentage of the hypertensive and hynercholesterol

aemic subjects were diagnosed, treated and controlled. 

Similarly, a potential problem with data based 

on smoking behaviour is the systematic under-reporting 

by survey participants. In the U.S.A., for example, 

there is evidence that such under-reporting may have 

increased in recent years (Warner, 1977). To overcome 

this problem, trends in ~er capita cigarette consumption 



(defined as total domestic cigarette sales divided by 

the population of the country above 17 years of age) are 

examined. Neither are data on cigarette consumption 

available, nor have surveys on the cigarette smoking 

habits of the Jordanian public been done. 

Atherosclerosis and IHD, in particular, appear 

to have a multifactorial origin. Thus, at any level 

of 'risk factors' for example, total cholesterol, risk 

varies over a wide range depending on the dose of other 
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associated risk factors. Even within the range generally 

conceded to be 'normal' for these factors, risk varies 

over a fairly wide range (Kannel, 1974). 

Some groups known to be at very high risk may 

in fact show fewer cases of disease than a much larger 

group with only slight to moderate increase in risk. 

For example, with familial hypercholesterolaemia the 

individual attributable risk of premature death is high, 

but because the prevalence of this condition is very low, 

such persons amount to less than l\ of all IHO cases or 

in other words the population attributable risk is very 

low. 

On the other hand at moderate elevation of 

serum cholesterol levels, the individual risk is much 

lower but the population prevalence is far higher. In 

line with this discussion, the bulk of IHD in the 

Framingham Study (Kannel et al., 1979) has been shown to 

arise out of the segment of the population with only 



modest elevations of cholesterol. Thus it is not 

surprising that the serum total cholesterol levels in 

this survey showed relatively modest elevations in 

relation to IHD prevalence. 
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Investigations on a cross-sectional po~ulation 

base have been made in several studies to see to what 

extent the relationship between diet and serum cholesterol 

carries over to the total populations. Both the 

Framingham Study (Kannel and Gordon, 1970) and the Tecumseh 

Study (Nichols et al., 1976) used careful dietary data 

collection methods. Correlations were examined between 

dietary lipid intake and serum cholesterol measured at 

the time the dietary history was taken, Zero or near 

zero correlations were found between the various com~o

nents of diet and serum cholesterol level. Jacobs et 

al. (1979) examined the consistency of the findings of 

these cross-sectional studies of zero correlations with 

the results of controlled dietary experiments. They 

concluded that the confounding that resulted from the 

uncontrolled conditions under which most epidemiological 

observations were made, was sufficient to undermine their 

validity with respect to investigation of the relationship 

between diet and serum cholesterol. It was also con-

eluded that cross-sectional designs were not suitable for 

studying this relationshi~. 

A lack of accosiation between certain risk 

factors and IHD prevalence has been shown in many cross

sectional studies, for example: 



(a) In the Tecumseh Study (Epstein et al., 1965), no 

association was found between smoking and IHD 

prevalence. There was also lack of statistical 

significance for the relation between serum choles

terol level and IHD prevalence. 

(b) In the Busselton Study (Welborn et al., 1969), no 

significant association was found with overweight 

nor with current cigarette smoking and IHD 

prevalence. 

(c) In the Chandigarh Study (Sarvotham and Berry, 1968), 

no correlation was found between smoking and preva

lence of IHD. 

(d) In prevalence comparisons in Eurone (Rose et al., 

1968), there was no evident correlation between 

smoking and rates for the various manifestations of 

IHD. The mean blood pressure levels for indivi

dual surveys do not seem to correlate with indices 

of IHD. 

(e) In the Jamaican studies (Florey et al., 1972, 1973; 

Florey, 1978), no relationship was found between 

blood sugar level and signs and symptoms of cardiac 

ischaemia (based on answers to standard chest pain 

questionnaire and ECG abnormalities, Hinnesota 

codes I 1-3, IV 1-3, VI 3, VII 1), nor between blood 

sugar or diastolic pressure in women. Although the 

mean values and distributions of serum cholesterol, 

blood pressure, and blood sugar in Jamaica were 



similar to those found in studies of populations 

living in developed countries (Miall and Cochrane, 

1961; Florey et al., 1973); in this developing 

population clinical IHD was rare and the inter

relationships between the risk factors seen in other 

studies were either less strong or could not be 

detected. 

The considerations presented here seem to indi

cate that in a cross-sectional study the observed preva

lence of traditional risk factors a~pears to explain 

only a part of the IHD prevalence and probably does not 

account for all of it. The confounding factors and 

unmeasured variables may obscure relationships between 

the risk factors and IHD. 

There were probably other unknown and unmeasured 

factors, because there were persons who did not have any 

of the well-established risk factors and who developed 

IHD at an early age. 

The other unmeasured factors which one may 

consider and which have not been investigated by the 

survey are first, the cross-cultural problems of the study 

cohort, and second, the measurement of cholesterol

bearing lipoproteins. During the last three decades 

as a result of their work with UNRWA and rise in the 

standard of living in Jordan the participants underwent 

improvement in their standard of living. Thus, this 

cross-cultural change during adulthood may have left its 



markson the cardiovascular health of this cohort. It 

is reasonable to assume that men and women between 30 

and 60 years old were the group most involved in 

"acculturated" life style and accompanying conflicts 

and thus had a high IHD prevalence. 
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Also plasma lipoproteins were not measured and 

therefore the association between the lipoprotein com

ponents and IHD prevalence was not studied. Data from 

theFramingham study and elsewhere (Kannel et al., 1979) 

have shown that the risk of IHD in persons younger than 

50 is strikingly related to the serum total cholesterol 

level. The contribution of the serum total cholesterol 

to risk has been found to be determined by its partition 

into various lipoprotein fractions. A relatively large 

amount of cholesterol in the low-density lipoprotein 

fraction is atherogenic, whereas that in the high-density 

fraction appears to be protective. 

The independent contribution of very-low-density 

lipoprotein and its triglyceride or cholesterol content 

has, on the other hand, not been established. Kannel 

et al. (1979) concluded that the !)revious assumption, that 

almost all of the lipid information "pertaining to CHO 

resided in the serum total cholesterol", must be accor

dingly modified. 

The lipoproteins merit careful consideration 

both in identifying coronary candidates and in designing 

preventive measures to reduce risk. Therefore it would 
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have been relevant to study the association of these 

fractions with IHD prevalence, but due to lack of faci

lities this was not possible. 

However, if the IHD determinants do not seem 

to account for the entire prevalence observed, then we 

must turn our attention to the impact of secondary pre

vention and the case fatality as possible explanations 

for the high prevalence. 

Although it is likely that both the case fatality 

of IHD in Jordan is low and the disease occurs in very 

mild forms with generally built-in benign prognosis, the 

data to confirm this were not available. 

It may be argued that the advent of pre-hospital 

emergency medical services, coronary care units and 

coronary artery bypass surgery in Jordan has prolonged 

the lives of patients with IHD and therefore lowered the 

case fatality rate. 

There is considerable evidence that in developed 

countries medical and surgical treatment had small impact 

on the burden of IHD in the community (Joint Working Party, 

1975). In Jordan it is unlikely that there will be a 

different outcome. Nevertheless, in order to determine 

whether or not these services do prolong the lives of IHD 

cases, it is necessary to know what proportion of the 

observed IHD cases were covered by such programmes and 

whether or not these programmes have had a significant 

impact on JHD mortality. 

There is not much evidence to support the argument 

for the high IHD prevalence noted in this study being due 

to low case fatality or effective secondary prevention. 



In conclusion, it is not possible in a 

cross-sectional study to quantify the relative extent 

to which the high IHD prevalence has been due to risk 

factors and the extent to which it has been due to 

other causes. 



CHAPTER VII 

CONCLUSIONS 

Putting IHD on the Mao of Oeveloping Countries 

The epidemic of IHD was shown to be spreading 

to a comparatively wealthy cohort of a developing country. 

IHD is usually considered to be prevalent in developed 

countries and rare in developing countries, hut it 

appears that the change in the distribution of the disease 

has begun. This is particularly so where people in 

developing countries adopt life styles similar to those 

in developed countries. 

In the years which followed the Second World 

War, IHD emerged as the major disease in the developed 

countries. In more recent years the mortality from 

IHD in U.S.A. and Australia has declined (Walker, 1977; 

Christie, 1974). In the U.K. the rate has become 

fairly stable in the general population (Marmot et al., 

1978), however there has been shown to be a decline among 

doctors (Doll and Peto, 1976). 

It appears that there has been a change in the 

frequency and distribution of this disease among social 

classes. In England and Wales the rise in IHD this 

century first affected people in the upper social classes 

and the disease has latterly become progressively more 

common in the lower social classes (Marmot et al., 1978). 



It might reasonably be assumed that IHD would 

have been a problem first for the affluent and educated 

groups in the society such as doctors, lawyers and exe

cutives, and only in recent years for the non-affluent 

unskilled workers who as a result of mechanisation and 

decrease in income gradient along social class scale have 

lost the protective effect of strenuous occupation and 

poor diet. They also smoked more and took less leisure 

exercise than those in the upper social class. The 

impact of modern life may also have contributed to the 

increased vulnerability of low social class people. 

On the basis of the change in the distribution 

of IHD in developed countries, can we expect a similar 

change in distribution between developed and developing 

countries? 

Hard data on the frequency and distribution of 

IHD in developing countries are sketchy. But there 

are indications that the prevalence of this disease is 

increasing in these countries (Sarvotham and Berry, 1968; 

Mial et al., 1972; Tangchai, 1972; Badran and Sorour, 

1972; Massoud et al., 1978; Hassan and Wasfi, 1972; 

Emara and Al-Yousuf, 1977). This has prompted WHO to 

warn that the IHD threatens to become "mankind's greatest 

epidemic" (WHO, 1969). 

!HD and Behaviour Patterns 

The results of this survey underline the importance 



of type A behaviour pattern as a risk factor to IHD and 

physical exercise and fibre intake (brown bread) as 

protective factors against IHO. It also confirms the 

role of elevated cholesterol, hypertension and cigarette 

smoking in the development of IHD. 

Current opinion is that IHD is caused by mul-

tiple risk factors that are probably additive. However 

as most of these factors are related to behaviour and 

due to noxious habit patterns, it seems prudent to hypo

thesise that IHD is caused by incongruent behaviour. 

The crucial question which arises is, can 

behaviour be changed? and if the answer is yes, would 

such change produce protective effects? For example, 

would modification of diet lower serum cholesterol? 

Could we encourage those whose needs are great for sur

veillance, such as hypertensives, to make full use of 

the services and treatment available? Is it possible 

to change the norms of society so that cigarette smoking 

becomes a bad habit? 

There are no definite answers to these ques

tions but there is encouraging evidence. 

The recent decline in IHn mortality in the U.S.A. 

has coincided with changes in life style of the population. 

Recommendations for preventive action against IHD and 

its risk factors were followed by modification in diet, 

reduction in cigarette consumption and increased exercise 

(Stamler, 1979). 

The Finnish Mental Hospita~ Study showed that a 



reduction in serum cholesterol by fat-modified diet 

reduced IHD mortality (Miettinen et al., 1972). The 

Los Angeles Veterans Administration Domiciliary Faci

lity Study (Dayton et al., 1969) showed similar results. 

As to ceasing cigarette smoking, the 22 centres 

of the Multiple Risk Factor Intervention Trial (MRFIT 

Research Group, 1977, 1978) have shown that it is pos

sible to effect and sustain stopping of cigarette 

smoking in a sizeable proportion of middle-aged coronary

prone men. With regard to the effect of stopping smo

king on the subsequent development of IHD, while no data 

are available from a randomized controlled trial, data 

from prospective studies showed that it reduces the risk 

of !HD incidence and mortality (Hammond and Garfinkel, 

1969; Pooling Project Research Group, 1978). 

With regard to lowering elevated blood pressure 

the Veterans Administration trial of antihypertensive 

drugs (1967, 1970, 1972) and the Hyptertension Detection 

and Follow-up Programme (1977, 1978) showed that it is 

possible to control this risk factor, The Veterans 

Administration trial also showed a positive, though 

statistically not significant, trend towards reduction 

of IHO. 

With regard to modification of type A behaviour, 

Friedman (1979) suggests that it could be modified. No 

data from randomized controlled trials are available on 

this matter. 



The behavioural changes required for risk 

reduction have been shown to be potentially achievable 

at least by individuals. People do stop smoking, main -

tain normal blood pressure, cut down on their intake of 

saturated fats, dietary cholesterol, sugar and salt, 

they do reduce their weight to an optimal level and 

take habitual exercise. Some even achieve success in 

bringing their daily tensions under control (Inter

society Commission for Heart Disease Resources, 1970, 

1972; Blackburn, 1974; Olefsky, 1974; Stamler, 1979) . 

The problem remains as to how best to convey 

behavioural changes programmes to heterogeneous popu

lations in a successful and cost-effective way. The 

community-model rather than the health-centre model 

would provide the suitable milieu in which social sup-

port would become part of the programme. As smoking 

has been prohibited in many social and transport faci

lities those who have been persuaded to change this 

habit could gain social reinforcement. Also the pro

vision of more facilities for leisure time activity 

should encourage people to take more exercise. If 

protective diets recommended by scientific bodies were 

subsidised by governments, this could favourably affect 

people's dietary habits. 



The Need for Research 

It appears that the prevalence of IHD observed 

cannot be fully explained by the prevalence of established 

risk factors. It is probable that there are some other 

risk factors which act adversely in this cohort. There

fore there is a need for more research into the coronary 

risk factors to identify the missing links between IHD 

and its antecedents. Hard data are required to explain 

why much of the international differences in IHD inci

dence and prevalence are not accounted for by differences 

in the established risk factors. 

There is also need for research into the physio

logical and biological mechanisms of coronary risk fac

tors in order to explain more adequately the associations 

between these factors and IHD. 

As it is beyond the scope of this thesis to 

elaborate on the areas of research required in each of 

the risk factors, only the areas of research into one of 

the risk factors underlined by this study, i.e. physical 

activity, will be outlined briefly. There are four areas 

where more research is required in the field of physical 

activity. First, to develop an assessment procedure for 

physical activity which takes into consideration the 

heterogeneity of the forms of exercise and variations 

between intensity of exercise when ~erformed at different 

ages. Second, the kind and amount of exercise that is 

desirable to prevent IltD. Third, what kinds of physical 



activity are suitable for the coronary patients? 

Fourth, if vigorous exercise is protective against IHD, 

what mechanisms are involved? 

The Need for Standardization of Methodolog l 

Variation in population sampling, survey 

design,definitions, diagnostic criteria, laboratory 

methods, instrumental measurements and research tech

niques limits the value of inter-survey comparisons. 

These differences have been noted both between and 

within individual countries. This makes it more diffi

cult to pool results from different surveys or to make 

comparisons between studies. 

The questionnaires commonly used for the study 

of IHD incidence and prevalence have been developed 

mainly for use in Western countries. Their translation 

and application in different cultures may have some effect 

on their validity. 

Therefore, there is need for standardization of 

methods, training based on standard material, and field 

conditions; also quality control of laboratory tech

niques and measurements. 

The Need for Prevention 

The level of prevalence observed in this study 

identifies a great need for action. Emphasis should be 



placed on prevention rather than cure. 

There is no cure for the disease. Also we 

cannot by medical or surgical intervention or secon

dary prevention, reverse the underlying disease process 

in patients already known to have the disease. 

Despite the remarkable progress which has 

been made in understanding the processes involved in IHry, 

a coronary heart attack can kill a person before he can 

reach or is reached by medical care. 

The studies of Oxford, Edinburgh and London of 

coronary heart attacks have shown that the opportunities 

of the medical intervention to save or spare lives of 

coronary victims are very limited (Kinlen, 1969; 

Armstrong et al., 1972; Pedoe, 1975). In these studies 

about two-thirds of fatal attacks occurred at home or at 

work and were medically unattended. Only about one

third occurred in hospital. 

Coronary Care Units with resuscitative equip

ment have been established in large teaching hospitals, 

artificial pacemakers are available for control of 

heartbeat, rhythm abnormalities can he monitored and con

trolled, diseased coronary arteries can be bypassed. 

Despite all these formidable and costly services the 

process of atherosclerosis and the damage to the heart 

muscle are irreversible. 

The results of secondary prevention trials to 

lower plasma lipids by clofibrate and nicotinic acid have 



been disappointing. Neither drug produced significant 

reduction in IHD mortality and both drugs were asso

ciated with complications and increased incidence of 

cardiovascular events (Coronary Drug Project, 1975). 

A number of primary prevention trials have also 

been carried out. The hypothesis in these studies is 

that reduction of the risk factors will reduce the inci-

dence of and mortality from IHD. Some of these trials 

have been conducted among institutionalized groups; 

these include the Los Angeles Administration Domiciliary 

Facility Study (Dayton et al •• 1969). the National 

Diet-Heart Study in Fairbault, Minnesota (1968), and the 

Finnish Mental Hospital Study (Miettinen et al., 1972). 

Others have been conducted in large groups of free-l i ~ ing 

people; these include the New York Anti-Coronary ClP!• 

(Rinzler, 1968), the Chicago Coronary Prevention Evalu

ation Programme (Stamler et al .. 1976; Stamler, 1977). 

Studies of persons with diabetes (Stone and Conner. 1963; 

Kiehn et al .• 1978) and the Oslo primary and secondary 

prevention diet trials (Leren, 1966; Hjermann, 1977). 

Despite the limitations of these studies they have provided 

some evidence that multifactorial intervention may 

produce reduction in IHD incidence and mortality. 

Two important multifactorial trials are now 

underway in the U.S.A. and Europe to establish the effec

tiveness of multifactorial primary prevention through 

modification of risk factors. In the MRFIT trial 
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selected subjects at high risk of heart attack are randomized 

into special and usual-care groups. In the WHO European 

Collaborative Group (1974) communities or groups rather 

than individuals are randomized into treatment or control 

groups. The final results of these studies are expected to 

clarify the efficacy of reducing coronary risk factors and 

the effect on IHD incidence and mortality. 

As the effect of medical and surgical treatment 

in reducing IHD burden is small and as the cost of inaction 

is formidable, this has prompted a number of scient i fic 

bodies to recommend measures aimed at preventing th< disease. 

The most notable of these is the Joint Working Party (1975) 

which emphasized the multi factorial concept of coro1 ary 

risk and made very sound recommendations. 

In conclusion it is evident that primary preven

tion must be our ultimate goal. Given the limitations in 

resources, this is clearly the most cost-effective approach. 

Postscript 

It should be stressed that the results presented 

in this thesis are based · on cross-sectional data and all the 

reservations that pertain to inferences from prevalence data 

must be borne in mind. 

the UNRWA Study is a selected cohort and extra

polation to the general population must be done with caution. 



TABLE l 

Prevalence of CmalarY Heart Disease (OID! by hJe ald Sexi Tecunseh !Epstein et.al. 1 1965) 

lqe 'l\:>tal ·Prd)ab1e• OfD •suspect• om 

Pre~ (>rev- (>rev- Prev-
-alenoe alenae alenae alenae 

yr no. no. no./lCXX> no. no./lCXX> no. no./lCXX> no. no./lCXX> 
JX)p. JX)p. JX)p. JX)p. 

~ 

16-29 667 2 3 1 1 3 4 28 42 
Xr39 679 2 3 5 7 7 10 45 66 
«r49 467 10 21 6 13 16 34 n 165 
S(r59 331 29 88 ll 33 40 Ul 64 193 
6CHi9 178 18 101 14 79 32 100 43 242 
~ 127 u 94 11 87 23 181 46 362 

Total 2449 73 30 48 20 Ul 49 :l>3 124 

'°81 
16-29 819 l l 0 0 l 1 64 78 
Xr39 'Xl2 2 3 l l 3 4 81 115 
«r-19 474 5 11 3 6 8 17 00 169 
S(r59 327 10 31 10 31 20 61 86 263 
6CHi9 196 21 107 ll 56 32 163 53 270 
~ 162 u 74 u 74 24 148 53 327 

'Total 2600 51 19 37 14 88 33 417 156 



T AB LE 2 

OID Preva.l.enC2 by Aqe-qroup1 Sex and Race in Ev.-u; Coll'lty (~ et.al. 1 1965) 

hJe ~finite Prd>able Possible Negative Total Patio* 
~ 

--
11\ite 40-49 6 - 6 242 254 24 
mles ~59 10 3 6 200 219 59 

60-69 14 5 10 110 139 137 
~74 3 3 5 41 52 ill 
Total 33 11 27 593 664 68 

Negro 40-49 1 - l 148 150 7 
males ~59 - 2 3 128 133 15 

60-69 2 2 3 78 85 47 
~74 - l 4 22 27 37 
Total 3 5 11 376 395 21 

11\ite 40-49 - - 3 236 239 
f81ales ~59 l 1 7 198 '207 10 

60-69 2 3 5 169 179 28 
~74 - 2 l 57 60 33 
Total 3 6 16 660 685 u 

regro 4Cr49 - 1 2 178 181 6 
fanales ~59 2 1 3 139 145 21 

60-69 - - 5 96 101 
~74 1 - - 44 45 22 
Total 3 2 10 457 472 11 

Total 4CH9 7 l 12 ll>4 824 10 
~59 13 7 19 665 X>4 28 
60-69 18 10 23 453 504 56 
~74 4 6 10 164 184 54 
Total 42 24 64 2086 2216 ~ 

~finite plm probable cases per l<XX> exanined. Patio for the~ 40-74 are age-adjusted N .... 
( indl.rect method) • .. 



TABLE 3 

Prevalence of various synptan categories and their rel.aticnship 

to Effi flndinqs bv age, ~tehall Studv (lbse et.al. 1977). 

5yq>txn category 4<r49 years 50-59 years 6CHi4 years 

St:Ultf gnq> total 7732 8384 2387 
ro; + 278 (3. 6) 600 (7.4) 264 (11. l ) 

Angina grade 1 total 204 (2. 6) 365 (4 . 4) 155 (6.5) 
also E(l; + 18 (9. 0) 59 (16.0) 31 (20.0) 

grade 2 total 27 (0 .4) 93 (1.1) 44 (1.9) 
also ro; + 3 (11.0) 21 (23 .0) 15 (34.0) 

Possible infarcticn total 422 (5. 5) 612 (7. 4) 197 (8. 3) 
also ro; + 16 (4. 0) 104 (17.0) 43 (22 .0) 

Intemitb!nt tot.al 47 (0 . 6) 68 (0 . 8) 32 (1.4) 
claudicatim also ro; + 0 (O.O) 4 (6.0) 5 (16.0) 

mi+ is M1mesot:a Code 1.1-3 er 4.1-4 er 5.1-3 or 7.1. 
Per-ent:.ages are giwn in parentheses. 

All ages adjusted 

18403 
1151 (6.3) 

719 (3 .9) 
108 (14.0) 

164 (0.9) 
39 (19 .0 ) 

1231 (6. 7) 
163 (12.0) 

147 (0 . 8) 
9 (5.0) 



TABLE 4 

Prevalence of cxmnuv heart disease (OID) bv ~ and sex 1n Busselt.on1 {Welborn et.al. 1 1969). 

•Prdlabte" OID 

1qe 
'n>tal Class l Prevalence Class 2 Prevalence Class 3 Prevalence Total Prevalence 

M:> 
Years M:> M:> M:>/lCXX> M:> M:>/lCXX> M:> M:>/lCXX> No M:>/lCXX) 

Men 
21-29 257 0 0 l 4 0 0 l 4 11 43 

~39 281 2 7 l 4 l 4 4 14 14 50 

40-49 348 6 17 6 17 3 9 15 43 25 72 

50-59 313 21 67 4 13 0 0 25 00 18 58 
60-69 265 26 98 7 26 5 19 38 144 21 79 

10t 174 16 92 u 69 0 0 28 161 16 92 

Total 1638 71 44 31 19 9 5 111 68 105 64 

litm!rl 
21-29 273 0 0 0 0 l 4 l 4 11 40 • 
~39 322 l 3 5 15 0 0 6 18 u 37 

40-49 355 2 6 3 8 0 0 5 14 25 70 

5Cr59 322 10 31 7 22 3 9 20 62 21 65 

6<r60 248 18 73 8 32 4 16 D 121 23 93 

10t 173 19 110 12 69 s :x, 36 210 25 144 

Total 1693 50 :x, 35 21 13 8 98 58 117 69 



TADLE 5 

The Prevalence of Coronary Heart Disease by Age and Sex i n the Pooulation Studied in Chandh:arh, 
Sarvotham and Berry, 1968. (Corrected Rate for Women in Parentheses) 

Probable coronary heart disease Suspect CHD 

Class I ClaBB II Total 

Age Total I No. 
Prevalence Prevalence Prevalence 

(:,T) No. (no./1000 pop) No. (no ./1000 pop) No . (no ./1000 pop) I No . 
-
Men 

30.1 - ltO 658 7 10.6 9 13.7 16 24.3 16 24.3 

ltO. 1 - 50 }44 17 49.5 5 14.5 22 64 .o 9 26.2 

50.1 - 60 2J1 16 69.3 14 60 .6 30 129.9 15 64.9 

6o., - 70 96 ,o 105.2 2 20.8 12 126.0 11 115.6 

70.1 and 
above 32 7 218 .9 2 62.5 9 281 .4 2 62.5 

Total 1361 57 41.9 32 23 .5 89 65.4 I 53 38.8 

Woaen 

30. 1 - ltO 298 2 6.7 17 57.1 19 (-10) 63. 7 (30. 2) 32 107.4 

lt0.1 - 50 185 3 16.2 6 32. 4 9 {- 3) 48.6 (32.4) 16 86.5 

50.1 - 60 117 1 8.6 6 51-3 7 59.8 20 170.9 

60.1 - 70 41 3 73.2 2 48.8 5 122.0 5 122.0 
70.1 and 

abo,e 28 4 142.9 1 35.7 5 179.6 

I 
4 142.9 

Total 669 1} 19.4 • 47.8 45 (-13) 67.2 (47.8) 32 71 115 .1 

N ... ..., 



TABLE 5 

The Prevalence or Coronary Heart Di&eaee by Age and Sex in the Po!!ulo,tion Studied in Chandisarh, 
Sarvothall and Berry 1 1968. (Corrected Rate for Women in Parentheses) 

Probable coronary heart disease Suspect CHD 

Class I Cla56 II Total 
--

Age Total Prevalence Prevalence Prevalence 
(yr) No . No. (no./1000 pop) No. (no./1000 pop) No. (no./1000 pop) I Ho. 

Men 

30. 1 - 4o 658 7 10.6 9 13.7 16 24.3 16 24.3 

lt0.1 - 50 344 17 49.5 5 14.5 22 64.o 9 26 . 2 

50. 1 - 6o 231 16 69,3 14 6o.6 30 129.9 15 64.9 

60. 1 - 70 96 10 105. 2 2 20.8 12 126.0 11 115.6 

70. 1 and 
above 32 7 218.9 2 62.5 9 281.4 2 62.5 

Total 1361 57 41.9 32 23 .5 89 65.4 53 38.8 

Voaen 

30.1 - ltO 298 2 6.7 17 57.1 19 (-10) 63.7 (30.2) 32 107.4 

4o.1 - 50 185 3 16.2 6 32.4 9 (- 3) 48.6 (32.4) 16 86.5 

50-1 - 6o 117 1 8.6 6 51-3 7 59.8 20 170-9 
60.1 - 70 41 3 73.2 2 48.8 5 122.0 5 12.2.0 
70. 1 and 

abo•e 28 4 142.9 

I 
1 35,7 

I 
5 179 .6 

I 
4 142.9 

Total 669 13 19.4 
, 

41.a 45 (-13) 67.2 (47.8) 32 77 115.1 

N 

""" ...a 



TABLE 6 

PREVA.LENCE OF IHD IN SUBJECTS 35-64 YEARS, 

LAWRENCE TAVERN, JAMAICA (Mial et al, 1972) 

MALES 

Symptoms No. E.C.G.-myocardial No. ischaemia* 

Possible myo- 10 4 ) 10 cardial infarction ) 
Possible angina 40 12 l 331 51 

) 
Both 5 2 ) 4 

I 

Neither 472 43 9% 
I 

4 76 

*Minnesota Code Items 1:1-3, 4:1-3, 5:1-3 or 7:1 

N.B. Males 8.51 had angina and 2.91 had PMI. 
Females 10.21 had angina and 2.61 had PMI. 

FEMALES 

E.C.G.-myocardial 
ischaemia 

2 ) 
) 

18 ) 341 
) 

2 ) 

71 15\ 



TABLE 7 

Prevalence of caridiovascular disease at entry (Rate = the crude rate per 10 1000 men 
at risk; infarct code 04 = old infarction by history but no ECG confirmation; CHO code 09 = 

erobable CH0 1 all me.n 40-59 at ent!Yl • (Keys 1 1980) 

Item U.S. RR Finland Croatia Italy Greece Zutphen Serbia Japan Total 

Men at risk 2,571 1,677 1,367 2,480 1,215 878 1,565 1,010 12,763 

Definite old infarction 
Cases 61 20 4 18 4 9 9 5 130 
Rate 237 119 29 73 32 103 58 50 102 

Infarct code 0+ 
Cases 29 15 0 4 1 2 2 0 53 
Rate 113 89 0 16 8 23 13 0 41 

Angina pectoris 
Cases 25 22 l 5 2 3 5 0 63 
Rate 97 131 7 20 16 34 32 0 49 

CHD code 09 
Cases 2 0 l 0 0 0 4 0 7 
Rate 8 0 7 0 0 0 26 0 5 

Other heart disease 
Cases 58 44 16 44 17 16 28 4 227 
Rate 226 262 117 177 140 182 179 40 178 

Hypertensive vascular disease 
CASes 67 27 2 l 12 0 18 0 127 
Rate 261 161 15 4 99 0 116 0 100 

Peripheral vascular disease 
Cases 9 13 0 4 0 3 15 0 44 
Rate 35 78 0 16 0 34 96 0 34 

Cerebrovascular disease 
Cases 5 4 l 3 0 0 l 0 14 
Rate 19 24 7 12 0 0 6 0 11 



T/\.BLE 8 

AGE-ADJUSTED PREVALENCE RATES FOR 4 DEFINED SYNDROMES (ROSE et.all , 1968) 

P~(I) 
Suney 

Olest pain or Angina History of Intennittent 
disocnfort of effort possible infarctim Claldicatim 

Bruuels 33 4.9 2.4 3.2 

'Ihetlacpe 29 6.3 1.5 2.2 

Milan 40 2.7 3.0 2.2 

~ 63 4.4 9.6 2.1 

Naples 24 3.0 3.6 0.5 

OOl!nae 35 0.3 3.9 0.4 



TABLE 9 

Prevalence of ootmary heart disease as deteonined bv &x; and sta'ldard 

guesticmaire for Ja,:enese nBles by qeoqrapuc locatioo (Marnr:>t et.al., 1975) 

!q!-adjust.ed 

Cbseivatiooal prevalenoe/la:o 

base and ~is Japan Hawaii California 

EX:x; 

Definite OID* 5.3 5.2 10.8 

Definim aro possible OID+- 25.4 34. 7 44.6 

~cmaire 
Af¥3i.na pect:orisi 11.2 14.3 25.3 

Possible Wactioot 7.3 13.2 31.4 

(tt>. of lll!n) (2141) (Em3) (1834) 

* Haj<r OftlS abcmnallties: Mimesot.a Codes 1-1-1 t:hroocjl 1-1-7. 

+ Definite and possible am= nBjor and minor Otts atncmMJ.ities: 
Mimesota Codes 1-1-1 throujl 1-3-6. 

t cardialascular questicmaire (ia;e and Bladd:lum, 1968). 

'1he n\ldlers of 111!1'1 in each of the tables vary clJe to differences 
in the n\ldlers of missing values. 



TABLE 10 

Shndardized Mortality Ratios for CIID among California Seventh Dav Adventist Hales aa:e }5 and over 

by current dietary habits, 1960 - 1965 

Pure vegetarian Lactoovo-vegetarian Non-vegetarian 

Standardir.ed 
mortality ratio 14 39 56 

<l>aerved deaths 2 120 141 

Source Phillips et al, CHD mortality among Seventh Day Adventists with differing dietary hsbits, 
Amer . J. Clio. Nutr. 31, S191-S198 (1978). 



TABLE 11 

TRIAi$ OF OfD P~OO BY DIET 

Author 'fype ludler ~ age n.Jraticn, Sen.In Ololesterol, 
trial of men years years per oent change 

Jae et.al.(1965) 2ry ~ 55 2 H>.5 IIIOOl per 1) 

Rellearch Calmi.ttee(l96512ry 264 65 3 - 6.6 

Leresi ( 1966) lry I 2ry 412 56 5 - 14 

Research 0:Jlm:Lttee 2ry 393 60 4 -u 
(1968) 

lry 1 2ry Dllytal et.al.(1972) 846 65.5 8 - 13 

Miettinen et.al. (1972) lry I 2ry 4178 50 6 - 16 

~ disease 

CclMmlial: traditiawll. to SI I.nits - Ololesterol lm:J/100 ml '"' 0.026/1 

Result 

Negathe 

Negative 

I.ess am in 
\l1der 60's 

Negative 

Less am and c
VD* in under 6gs 

am IICI'tality 
halwd. 



TABLE 12 

Me= Cholesterol Levels in Children by A~ea 

Investigators 

Harrison & Peat (1975) 

Beal (1970) 

Wiese et al (1966) 

Owen et al (1971) 

Clarke et al (1970) 

Baker et al (1967) 

Schilling et al (1964) 

Friedman & Goldberg 
(1975) 

Glueck~ Tsang (1972) 

Rosanen (1977) 

Leonard et al (1976) 

Hennekens et al (1976) 

Hodges & Krehl (1965) 

Frerich et al (1977) 

Friedman & Goldberg 
( 1973) 

'iebber et al ( 19 78) 

Freidman ( 1975 l 

Sex 

M/F 
M/F 
M/F 

M/F 
M/F 
M 

M/F 
M/F 
M/F 

M/F 
M/F 

M/F 

M/F 

M 

M/F 

M/F 
M/F 

M/F 

M/F 
M/F 

M 
F 

M/F 

M 

M 

M/F 

M/F 

M 

l1/F 
M/F 
M/r 

M/r 

M/F 
M/r 
H/F 

M/F 
H/F 

Age 

Cord blood 
5th day 
8th day 

1 - 6 yel!l.rs 
6 - 14 years 
14 - 18 years 

1 - 5 years 
5 - 10 years 
10 - 15 years 

1 - 2 years 
2 - 6 years 

16 - 18 years 

10 - 13 years 

16 - 20 years 

2 - 4 months breast 
fed 

12 months breast fed 
18 - 24 months 

breast fed 
2 - 4 months formula 

fed 
12 months formula fed 
18 - 24 months 

formuls. fed 
15 • 19 years 
15 - 19 years 

12 months 

5 - 19 year:, 

2 - 13 year:, 

1 - 21 year:, (children 
ct healthy men) 

1 - 21 year:, (children 
at men affected by 
MI) 

14 - 19 year:, 

5 - 14 year:, 
5 - 14 year:, (blacks) 
5 - 14 years (whites) 

9 - 19 years 

Cord blood 
6 months 
12 months 

0 - 5 years (Arizona) 
0 - 5 years (Mexico) 

Cholesterol 
(m~) 

98.5 ; 22. 1 
146.6 ; 24.6 
154.8 - 24.3 

168 (95 - 246 range) 
167 (107 - -249 range) 
156 (155 - 206 range) 

156 + 38 
157 ; 27 
172 - 22 

159 
165 

166 !: 30 

154 !: 32.5 

199 !: 3.6 

146 !: 4.6 
145.8 !: 1.5 

155.8 !: 6.o 

123.8 : 8.3 
141.4 1.6 

154.6 + 4.5 
156.2 !: 7.9 
154.9 !: 5.7 

129 

234 
166.3 !: 38.6 

176.6 !: 27.9 

185.1 !: 45 

160 !: 34 

165.3 
170 
162 

157 

70 
1:,5 
145 

169 
148 

a Table aseembled by Pro!eaaor a. Christakia, Univereity of Miami, trom 
original sources. 
~ource: Conference on the Health Effects of Blood Lipids: 

Optimal Distributions for populations. Prev. Med. 19791 8:612 



TABLE 13 

Mean cholesterol of hed.thy papulations a11:e 40 - 59 years 

in various countries (modified after Keys, 19~) 

Number Mean cholesterol (mg.~) 

Dal .. tia (Croatia) ' 672 186 

Sla,onia (Yugoslavia) 699 198 
West Finland 817 253 
East Finland 86o 265 
United States - 238 
Cre,alcore (Italy) 993 200 

Mo.ntegiorgia (Italy) 719 200 

7.utpben (Netherlands) - 230 
Crete (Greek Island) 686 202 

Corfu (Greek Island) 529 198 

Tanuehiaaru (Japan) 509 170 

Ushibuka (Japan) 504 140 



TADLE 14 

Pool 5 nnd Individual Studies : Serum Cholee t erol . St.andnrd lzed I ncidence Ratio . Risk Rati o V/ (I + I I ) , 

N1111ber of Men, Persop-Yearn of Experience , nnd Numb er of Firnt Evcntn bv Quintile of Level 

Quintile and level Study Group 
(•g/dl) 

Pool 5 ALB CH-GAS CH-WE FRAM TllCIIM LA MI-EX MI-RR 

All All 100 100 

I ♦ II 218 66 70 

I 194 72 72 

II 194-218 61 67 

Ill 218-21io 78 72 

IV 240-268 129 129 

V 268 150 171 

Riek ratio V/(I + ll) 2. 4 2. 5 

95" Confidence inlerval 

Lav 1.9 1. 7 

High 2.9 3.8 

Nuaber of •en at ri&k 8,274 1.'165 

Person years of e.irperience 70,781 16,878 

"'-ber or first events 647 156 

•c ) Baaed on fever than 10 first events. 

Source : ·'!'he Pooling Project Research Group, 1978. 

Alb • Albany civil servant 
~ • Chi~ peq,les Gas O>. 

Standardi~ed incidence ratio 

100 100 100 

79 6o 62 

100 62 74 

61 57 50 

89 70 88 

124 99 160 

118 159 167 

,.5 2.7 2. 7 

0.9 1. 7 1. 7 

2.4 4.6 4.o 

1.264 1,980 2 ,130 

11,064 16,505 19,480 

123 142 1n 

100 100 100 

49 (42) 70 
(10) (}7) (611) 

(83) (46) (78) 

(56) 116 (117) 

145 73 (117) 

242 143 (189) 

4.9 ( >" ( ) 

2.0 ( ) ( ) 

13. 1 ( ) ( ) 

1,135 1,104 283 

6,854 ,o, 137 4,008 

lt9 72 28 

FRAM • Fr.runcj\illl camutlty 
'lEClM • Tecul&eh camuuty 
LA • l.08 Angeles 

100 

49 

(47) 

50 

n 
96 

194 

lt.0 

3.4 

7.6 

2,551 

12,484 

112 

OH1E • Chicago We.stem Electric CO. MI-Ex ,. Minnesota business and professimal ne1. 

MI-RR = fotl.nnesota Railroad W:>rkers. N 
N 
0, 



Type of Study 

Relroapect i ve 

London Transport 

Ra"ard football 

NoTt.b Dakota 

Peoples Gaa Co. 

U.S. Railroad 

HIP or Nev Tork 

1,ana Co. 

Daniab athletes 

College Oar1111en 

Banard athletes 

Proapectin 

frainghaa 

Seven countries 

San Francleco 

Goteborg 

British Civil Senanls 

Patbolop 

Englaad 
De Nar 

T/\BLE 15 

Epidt!Oiological Studi es on Physical Activity and CHD 

Author Population 

Korrie et &1(1953,1966) 31,000 

Poaeroy, While (1958) 

Zukel et al (1959) 

Stealer et al ( 196<>) 

20,000 

1,500 

Taylor et al(1962,1967) 100,000 

Frank et al ( 1966) 

llaaee (1971) 

Scbnohr ( 1971) 

Prout ( 1972) 

Polednak ( 1972) 

3()1 

5,000 

~ 

172 

681 

Kannel (1967) 5,000 

Keya (1970) 12,000 

Paffenbarger et al(1970, 
1975,1977) 6,351 

Verko (1971) 834 
Korris et al(197J) 
Chan el al ( 1978) 

Norrie et al (1953) 
Currens l White (1961) 

16,882 
16,882 

3,800 
1 

Occupation Physical Inactivity and CHD 

Drivers vs conductors Positive 8880ciation 

Athletes vs nonathletes No CHD in athletes vbo kept 
active after graduation 

Faraers vs others 

Blue collar va white 
collar 

Switchaen vs clerks 

Leas acti,e, inter
mediate, ■ore active 

Labourers va white 

Positive aaaociation 

Positive association 

Positive a.asociation 

Poeitive association 

collar Positive a68ociation 

Athletes va nonalhletea No aaaociation(but athletes 
lived longer) 

Athletes vs nonathletea No associalion(but athletes 
lived longer) 

Athletes(1 or 2 letter) Hore CHD in letteraen with 
vs athletea(3 letters 3 letters or more 
or more) 

Active vs sedentary 

Active vs sedentary 

Long11horeeen - hard, 
■ediua or light work 

Active va sedentary 

Active vs inactive 
(leisure ti■e) 

Li~ht , ■oderste ,heavy 
Karalhon runner 

Positive a68ociation 

No aaaociation 

Positive association 

Positive aaaocistion 

Positive association 

Positive aaaociation 
Enlarged diu.or coron.art. 

N 
N 
..... 



TABLE 16 

QUALITY CONTROL OF BIOCHEMICAL VARIABLES MEASUREMENT 

Inter-batch 
No. of Mean s.o. co-efficient 

analyses (mg/lOOml,l {mq) of Variation% 

Non-fasting 41 209.2 4.8 2.3 

Serum 25 214.6 8.1 3.7 

Cholesterol 22 222.8 13.8 6 . 2 

Fasting 35 98.5 4. l 4.2 

Blood glucose 38 106.3 3.6 3.4 

41 112.6 3.2 2.8 



TABLE 17 

RESPONSE RATE 

No. 

Respondents 2407 

Non-respondents 226 

TOTAL 26JJ 

TABLE 18 

CAUSES OF NON-RESPONSE 

No. 

Ref"usa1 181 

On study-1eave 5 

On specia1 1eave 9 

Lef"t employment 16 

Termination 0 f" servi.ce 12 

Other '.} 

ALL CAUSES 226 

% 

91.4 

8.6 

100.0 

" 
80. 1 

2.2 

4.o 

7. 1 

5.J 

1 • J 

100.0 



TABLE 19 

AGE DIS'I'RIBOTION OF S1UDY POPULATION BY DIFFERENT INTERVIEWERS 

JO - J9 years 40 - 49 years 50 - 60 years ALL AGES 

Male Female Male Female Male Female Male Female 

No. " No. " No . " No. " No. " No . " No. " No. " 
Interviewer J40 55.1 259 51.2 250 51.9 1JJ 49. 1 178 51.6 102 54 . 8 768 5J,2 494 51.J 1 

Interviewer 277 44.9 247 48 . 8 2J2 48.l 1J8 50.9 167 48.4 84 45.2 676 46.8 469 48,7 2 

Study 
617 100.0 506 100.0 482 lCO.O 271 100.0 J45 100.0 186 1on.o 1444 100.0 963 100.0 Population 



TABLE 20 
Questionnai~e results by different interviewers 

Interviewers No. Examined Angina PHI 
No ' No ' No ' 

1 1262 52.4 38 3.0 23 1.8 

2 1145 47.6 36 3.1 19 1. 7 

Total 2407 100.0 74 3.1 42 1.7 



Age-Specific Heans and Standard deviations of Coronary risk factors by interviewer and sex 

Intervi ewer 1 Intervi ewer 2 

30 - 39 4o - 49 50 - 60 30 - 39 40 - 49 50 - 60 

X S.D. X S.D. X S.D. X S.D. X S.D. X S.D. 

H 172.25 6.02 172.61 5.59 170.46 6.15 171.63 5.68 173.17 5.67 170.81 5.88 
Hei ght 

F 161.84 5- 14 162.13 5.15 161.33 4.88 161.68 6.46 163.41 6.52 160.75 4.49 

Wei ght M 71. 66 10.71 81.93 6.96 76.66 7. 16 73.84 10.35 84. 47 8.34 76.74 11.11 
(Kgms } 

F 63.33 9-55 69.71 4.55 68.25 5.92 65.31 7.66 70.61 6.84 67.85 7.77 

B.H . I. K 26.22 4. 16 27.51 4. 79 26.35 4.21 25.04 3. 14 28.86 4-59 26.24 4. 14 
(Weight/ 2 Height ) F 24.23 3.34 26.57 3-72 26.19 3.27 2.5.19 3.44 26.76 3.4 26.26 4.84 

Systolic H 126.34 10.64 130.78 11½. 79 137. 19 15.35 126 . 78 11. 77 132.37 15.61 135-49 16.59 
B.P. 
( inallg } F 119.86 11.98 128.83 11. 17 136. 16 15.59 120.27 12.96 129.67 14.62 134.94 16.17 

Diastolic M 81.47 6.05 85.84 8. 27 86.12 8.61 81.61 6.77 87.07 5-99 86.34 9.43 
B.P. 
(atlg) F 71. 16 7. 41 82.31 6.41 91.91 9.77 76.94 7.01 82. 71 7.42 82. 79 8.47 

Plaeu H 200.49 21+.:n 214.51 27.84 228.61 36.68 200.34 23 .59 216.15 27.19 223.49 28. 78 
cholesterol 
(11g i> F 193. 74 21.12 218. 46 29 . 43 223.92 26 .91 194.87 .11. 74 218. 16 26.14 222 .02 22.44 

Fasting H 91.61 13.41 99 .66 53.29 1~ .1S' 64 52 90 .25 12.04 95.92 17. 46 104. 71 32.79 
blood sugar 

24.95 I 32 .51 I (11g ,o F 90.55 17.92 98.27 99 .25 91 .o6 13.31 109.44 66.65 105.27 46.68 



TABLE 22 

Age and eex distribution of the studv 'POPulation 

Age in years 

30 - 39 40 - 49 50 - 60 Total 

No . ~ of No. ~ of No. ~ of No . j of 
total total total total 

Males 617 25.6 482 20.1 345 14.4 1444 60,0 

Females 506 21 ,0 271 11.2 186 7.7 963 40.0 

Total 1123 46.6 753 31 -3 531 22.1 2407 100.0 



TABLE 23 ---

Prevalence of !HD by A~e & Sex 

N ANGINA N PMI N ECG N ECG 
without 

Age & Sex symptoms 

No \ No ' No \ No \ 

M 617 13 2 . 1 9 l.S 11 1.8 3 o. 5 
:rn- 39 

f 506 4 0 . 8 2 o. 4 5 1.0 2 0 . 4 

H 1182 18 3. 7 10 2 . l 24 s.o 14 2 . 9 
0- 1+9 

f 271 7 2 . 6 3 Ll 5 1.8 2 0 . 7 

M 345 24 7. 0 16 lj . 6 34 9 . 9 20 5 . 8 
50- fC, 

r 186 8 4. 3 2 1.1 12 6 . 5 7 3 . 8 

H 1444 55 3 . 8 35 2 . 4 59 4. 8 37 2 . 6 
otal 

f 963 19 2. 0 7 o. 7 22 2 . 3 11 1.1 

Age P( 0 . 001 

Sex P<0 . 05 



TABLE 24 

PREVALENCE (NUMBERS AND RATES PER HUNDRED) OF ELECTRO

CARDIOGRAPHIC FINDINGS - MALES 

El ctrocardiogr phic finding 
{and Minne ot Cod) 

Q W V 

L rg ( 1 1 1) 
M dium ( I 12) 
Sm 11 ( 1: J) 

To t l ( 1 1 1 - J) 

Axl d vi tion 
L ft (2:1) 
Right (2:2) 

Tal.l R wav I'.) I 1 l '.)12 
'.)1 J 

ST d pres ion 
Major (411) 
Interm di t (412) 
Minor (41 '.)) 
Upw rds I.oping (4,4) 

Tot 1. ( 4 1 1 -4) 

T w v inver ion 
Mjor(511) 
Interm diat (512) 
Minor or fl.att ning (51J) 

Tot l ( 5 1 1 - '.)) 

Vconduction d f ct 

J
0 

bl.ook i6•1l 
2° block 612 
1° block 61'.) 
WPW syndrom (614) 
Ace 1.erat d (615) 

V ntricul r conduction d f ct 
L ft BBB (711) 
0th r (712, 714) 

Rhythm and rte 
Frequ nt prem tur 

Atri 
Rte 
R t 

l fibrillation 
100/min (817) 
50/min (818) 

beats 
( 8 I 1) 
(81J) 

mpl l tud ( 9 1 1 ) 

Numb 

'.)O - '.)9 
Y ars 

8 (1.'.3) 

J (o. 5) 
o (o) 

40 - 49 
Y rs 

12 (2.5) 

50 - 60 
Years 

21 ( 6. 1) 

: ~g:~i ~ !g:~l 4 1~:;l o (o) 2 o.4 b.9 
L-C.---.!.(~o~.2...;..!._)~--~o_._2_,_~_2 o.6 

5 (o.8) 9 (1.9) 10 (2.9) 

~ <1~1> ~ ~g:fl ? ~~::l 
2 (o.J) 5 ~1.oi 1J b.s~ 
4 (o.6) 10 (2.1) 20 (5.a) 

0 

0 

0 
0 

(o) 

(o) 

0 (0) 

1 (0.2) 
2 (o . J) 

4 (0.6) 

4 (o.s) 

2 (o.4) 

2 (o.4) 
2 (o.4) 

4 (o.s) 

,! ~g::~ 
(I. 2) 

5 ( 1.4) 

2 (0.6) 

2 (o.6) 
2 (o.6) 

J (0.9) 
1 ( 0. J) 
6 ( 1.7) 

6 ( 1.7) 

2 35 
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TABIE 25 

PREVALENCE (NUMBERS AND RATES PER HUNDRED) OF ELECTRO-

CARDIOGRAPHIC FINDINGS - FEMALES 

El e ctrocardiographic findings Numbers (&. rates/100) 

(and Minnesota Code) JO - '.39 40 - 49 50 - 60 
Years Years Years 

Q wave 
Large (1:1) 1 

r-2 ) 
1 

r - 4~ 
1 t·S~ Medium (1:2) 2 o.4 

4
1 2 0.7 '.) 1. 6 

Small ( 1: '.3) J o. 6) 2 0 . 7 2 1 • 1 

Total ( 1: 1 -'.)) 6 ( 1 , 2) 5 ( 1.8) 6 (J,2) 

Ax i s deviation 
Left (2:1) 1 (0.2) 2 (0:7) '.) ( 1 I 6) 
Right 0 (o) 0 (o) 0 (o) 

Tall R wave ~'.3:1) 1 (0.2) 0 ~gi ( 0. 5) 
'.) I 2) 0 (o) 0 ( O. 5) 

ST depression 
Major (411) 1 (0.2) 1 ~o.4~ t·5

i Intermediat e (412) 0 (o) 1 0.4 0.5 
Minor (4:J) 1 (0.2) 0 ~gl 2 1 • 1 
Upwa rds sloping (414) 0 (o) 0 0 (o) 

Total (4: 1-4) 2 ( o. 4) 2 (0.7) 4 ( 2. 1 ) 

T wave inversion 
Major (5:1) 0 ~g~ 1 (o.4) 1 t•5~ Intermediat e (512) 0 0 (o) 2 1 • 1 
Minor or flattening ( 5: J) 0 ( 0) 2 (0.7) 2 1 . 1 

Total (511-J) 0 0 J ( 1 • 1 ) 5 (2.7) 

AV conduction d e f e ct 

'.3° block t• 1 l 2° block 612 
1° block 6:J 
WPW syndrome (614) 

(o) (o) (o . 5) Ac ce lerated (615) 0 0 1 

Ventricular conduction defect 
Le ft 888(711) 
Othe r (712, 714) 

1 (0 . 2) (o.4 ) 2 ( 1. I) 

Rhythm and rate 
Frequent premature beats 0 (o) 0 (o) 2 ( 1. 1) 

~ 8 I 1) 
Atrial fibrillation 8 I J) 0 ~~~ 0 <ol 0 (o) 
Rate 100/min (817) 0 ( 0. ) 1 (o. 5 ) 
Rat e 50/min (818) 

Lo w QRS amplitude ( 9 I 1) 2 (o.4) ( I , I ) J ( 1 • 6 ) 



TAB LE 26 

Ischaemic- type ECG changes with and without sym2toms 

ECGs ECGs 
N with symptoms without symptoms 

No \ No \ 

M 617 8 1.2 3 0 . 5 
30- 39 

F 506 3 0 . 6 2 0 . 

M 4 82 10 2 . 1 111 2 . 9 
0- 49 

F 271 3 1.1 2 0 . 7 

M 311 5 14 4 . 1 20 S. 8 
50- 60 

F 186 s 'l. 7 7 3 . 8 

M 1444 32 2.2 37 2.6 
Total 

F 963 11 1.2 11 1.1 



TABLE 27 

PREVALENCE OF ANGINA AND ITS RELATION TO ISCHAE~1IC-TYPE ELECTROCARDIOGRAPHIC FINDINGS 

A g e & S e X C a t e g o r i e s 

Angina 
JO - 39 years 40 - 49 years 

Hales Females Hales Females 

Prevalence 2 . I 0.8 J.7 2.6 
Rate" 

•• "with 
Positive J0.8 25.0 )'.). J 28 . 6 
E.c.o. 

• Minnesota Codes 1:1-J• 4:1-J, 5:1 - J or 7:1. 

•Age-adjusted" Hales= J2.2J 

Females= 28.44 

50 - 60 years 

Hales Females 

6.9 4.J 

JJ . J )7. 5 

All Ages 

Males Females 

J.8 1.9 

32 .7 Jl. 6 



TABLE 28 

Means and Standard Deviations of Variables in a~e and sex groups - the entire population 

Age Categories 

30 - 39 40 - 49 50 - 6o 

Variable Se-x i S.D. i S.D. i S.D. 

K 171.97 5.87 172.}9 5.61 170.63 6.01 
Height 

F 161.85 5.43 162.27 5.33 161 .o6 4.71 

K 75 .94 14 . z;! 83 .16 7.78 76 . 71 12.51 
Weight 

. F 68 . 21 8.47 70. 19 .12.5 68 .07 8.57 

1111 K 25.69 3.38 a8 . 16 4.67 26.}1 }. 7} 

(Weight/Height2) 
F ~ -17 3.11 26 .67 4.65 26 . 23 4.o8 

M 126.54 11.16 131.54 15.19 136.37 16.96 
Systolic B.P. 

F 120.07 12.46 129.26 13.03 135.16 15.86 

K 81 .53 6.38 86.43 9.87 87. 23 9.01 
Diastolic B .P. 

F 71.05 7. 21 82 .52 6.94 86.79 9.39 

Pla-
K 200.4} 23 .98 215 . 29 27.52 225 .64 33.19 

Cholesterol 
F 194.29 21 .42 218 .31 28 . 75 223 .o6 24.95 

Fasting blood H 91.01 12.82 97.86 4o.~ 1~-51 58.14 
glucose 

F 90.81 15.83 104 .45 57.54 101 .97 39.54 



TABLE 29 

DISTRIBUTION OF FAT USED FOR COOKING BY AGE AND SEX 

J0-)9 years 40- 49 years 50-60 years N 

Males F-ales Males Females Hales Females Hales Females 

No . 104 66 1J2 69 11J 77 J49 212 
Aniaal Fat 

" 16 .9 lJ .O 27.4 25 . 5 J2,8 41.4 24 . 2 22 .0 

No . J08 225 204 98 157 77 669 400 
Vegetable Fat 

" 49,9 44,5 42.J J6.2 45 . 5 41.4 46 . J 41 . 5 

No. 205 215 146 104 75 J2 426 J51 
Both 

" JJ . 2 42.5 JO . J J8 .4 21.7 17 . 2 29 . 5 J6.4 

No. 617 506 482 271 J45 186 1444 964 
T O T A L 

" 100.0 100.0 100.0 100.0 lO'J.O 100. 0 100 .0 100.0 



I&HLf 30 

DISTRIBUTION OF FAT USED FOR FRYING BY AGE AND SEX 

'.)0-'.)9 years 40-49 years 50-60 years N 

Hales Females Males Females Males Females Males Females 

No. 20 12 2'.) 16 26 21 69 49 
Ani.aal. Fat 

" '.).2 2 . 4 4.8 5.9 1,5 11,J 4 . 8 5. 1 

No . 456 J79 JJ7 152 227 12'.) 1020 672 
Vegetable Fat 

" 7'.). 9 78.5 69.9 56 . 1 65 . 8 66 . 1 70 . 6 69 . 8 

No . 141 97 122 lOJ 92 42 J55 242 
Both 

" 22 . 9 19 . 2 25 . '.) J8.0 26 . 7 22.6 24.6 25. 1 

No , 617 506 482 271 J45 186 1444 96J 
TOT AL 

" 100.0 100.0 100.0 100.0 100.0 lQO ,O 100 . 0 100 . 0 



TABLE 31 

DISTRietrrION OF FAT USED FOR SPREADING BY AGE AND SEX 

'.)0-'.)9 years 40-49 years 50-60 years N 

Males Females Males Females Males Females Males Females 

No. 24 19 '.)2 20 17 11 7'.) 50 
Aniaal. Fat 

~ '.).9 J .8 6.6 7.4 4 . 9 5.9 5. 1 5 . 2 

No. 454 '.)J'.) '.)04 1J5 212 92 970 560 
Vegetable Fat 

" 7'.) . 6 65 . 8 6'.) . , 49,8 6 1.4 49.5 67 , 2 58 . 2 

No . 1'.)9 154 146 116 116 8'.) 401 SJ 
Both 

" 22.5 J0.4 '.)O , '.) 42.8 J'.).6 44 . 6 17 . 8 44.6 

No, 617 506 482 271 J45 186 1444 96'.) 
TOT AL 

" 100.0 100.0 100.0 100. 0 100.0 100.0 100.0 100 . 0 



TABLE 32 

DISTRIBUTION OF BREAD EATEN BY AGE AND SEX 

30-39 years 40-49 years 50-60 years N 

Males Females Males Females Males Females Males Females 

White No. 283 244 240 141 164 104 687 489 

Bread 

' 45.8 48.2 49.8 52.l 47.5 55.9 4 7. 6 50.8 

Brown No. 64 23 61 44 53 32 178 99 

Bread 
\ 10.4 4.6 12. 6 16.2 15.4 17.2 12.3 10.3 

No. 270 239 181 86 128 50 579 375 
Both 

\ 43.8 47.2 37.6 31. 7 37.l 26.9 40. l 38.9 

No. 617 506 482 271 345 186 1444 963 
Total 

\ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



TABLE 33 

DISTRIBUTION OF MEAT CONSUMPTION BY AGE ANO SEX 

30-39 years 40-49 years 50-60 years N 

Males Females Males Females Males Females Males Females 

No. 156 284 164 118 127 79 447 481 
Daily 

' 25.3 56.1 34.0 43.5 36.8 42.5 31.0 49.9 

Three No. 367 187 220 113 139 88 726 388 
tilles 
weekly ' 59.5 36.9 45.6 41. 7 40. 3 47.3 50.3 40.3 

No. 94 35 98 40 79 19 271 94 
Weekly 

' 1S.2 6.9 20.3 14. 8 22.9 10.2 18.8 9.8 

No. 617 506 482 271 345 186 1444 963 
Total 

' 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



TABLE 34 

DISTRIBUTION OF GRffN BEANS INTAKE BY AGE AND SEX 

30 - 39 40 - 49 50 - 60 H 

Males Feaales Males Females Males Females Males Females 

No. 15 20 12 6 7 3 34 29 
Daily 

s 2.4 4.0 2.5 2.2 2.0 1.6 2.4 3.0 

No. 71 44 69 25 53 9 193 78 
Three tiaes weekly 

s 11.5 8.7 14.3 9.2 15.4 4.8 13.4 8.1 

No. 531 442 401 240 285 174 1217 856 
Weekly 

s 86.1 87.4 83.2 88.6 82.6 93.5 84.3 88.9 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100.0 100.0 100.0 100 . 0 100.0 100.0 100.0 100.0 



TABLE 32_ 

DISTRIBUTION OF DRY BEANS INTAKE BY AGE AND SEX 

30 - 39 40 - 49 50 - 60 N 

Males Fe1111les Males Females Males Females Males Feniales 

No. 9 18 5 3 6 4 20 25 
Daily 

s 1.5 3.6 1.0 1.1 1.7 2.2 1.4 2.6 

No. 32 23 38 28 32 4 102 55 
Three till!S weekly 

s 5.2 4.5 7.9 10.3 9.3 2.2 7.1 5.7 

No. 576 465 439 240 307 178 1322 883 
Weekly 

s 93.4 91.9 91.1 88.6 89.0 95.7 91.6 91. 7 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



TABr,E 16 

DISTRIBUTION OF CITRUS FRUIT INTAKE BY AGE AND SEX 

30 - 39 40 - 49 50 - 60 N 

Males Feaales Males Females Males Females Males Females 

No. 211 344 183 132 131 78 525 554 
Daily 

s 34.2 68.0 38.0 48.7 38.0 41.9 36.4 57.5 

No. 292 123 223 110 156 89 671 322 
Three ti•s wekly 

s 47.3 24.3 46.3 40.6 45.2 47.8 46.5 33.4 

No. 114 39 76 29 58 19 248 87 
Weekly 

s 18.5 7.7 15.8 10.7 16.8 10.2 17.2 9.0 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100.0 100.0 100.0 100.0 100_0 100.0 100.0 100.0 



TABI,E 17 

DISTRIBUTION OF OTHER FRUIT (APPLES AHO BANANAS} INTAKE BY AGE AHO SEX 

30 - 39 40 - 49 50 - 60 N 

Males Females Males Females Males Females Males Females 

No. 188 309 145 96 124 46 457 451 
Daily 

% 30.5 61. l 30. l 35.4 35.9 24.7 31. 6 46.8 

No . 259 146 206 11 2 129 87 594 345 
Three t;aes weekly 

s 42,0 28 .9 42.7 41. 3 37.4 46,8 41.1 35 .8 

No . 170 51 131 63 92 53 393 167 
Weekly 

% 27 .6 iO. l 27. 2 23 .2 26 .7 28.5 27. 2 17 .3 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100, 0 100.0 100.0 100 •. 0 10<',0 l 'JIJ . O 100.0 100.0 



TABLE 38 

DIET SCORING SCALE 

What kind of fat do you use? Animal 

For Cooking 1.00 

For Frying 1.00 

For Spreading 1.00 

What kind of bread do 12.u eat? White 

1.00 

How often do you eat? Daily 

Meat 1.00 

Dry BHIIS .33 

Green Beans .33 

Citrus Fruit .33 

Other Fruit .33 
(apples and 
bananas) 

Vegetable Both 

.33 .66 

.33 .66 

.33 .66 

Brown Both 

.33 .66 

3 times Weekly 
a week 

.66 .33 

.66 1.00 

.66 1.00 

.66 1.00 

.66 1.00 



TABLE 39 

Prevalence of Anqina and PHI and D1et 

Age and Sex ANGINA 

N 
DPF.C.0,66 

N 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adjusted 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

No. 

207 5 

230 3 

138 4 

68 0 

105 5 

29 1 

450 14 

327 4 

Significance of diet 
controlling for age and sex 

% 

2.4 

1. 3 

2.9 

0 

4 .8 

3. 4 

3.1 

1. 2 

3.1 

1. 3 

4 10 

276 

344 

203 

240 

15 7 

99 4 

636 

P;;,-O.l 

OPF ~ 0. 66 
No. 

8 

l 

14 

7 

19 

7 

41 

15 

% 

2.0 

0.4 

4. 1 

3.4 

7.9 

4 .5 

4. l 

2. 4 

4. 1 

2.0 

N 

207 

230 

138 

68 

105 

29 

450 

327 

I 
DPF <.O. 66 
No. 

3 

0 

4 

2 

6 

0 

13 

2 

% 

1.4 

0 

2. 9 

2.9 

5.7 

0 

2.9 

0.6 

2.9 

0.8 

PHI 

N 

41 0 

276 

34 4 

203 

240 

157 

99 4 

363 

P >0. 1 

DPF ~0.66 
No. 

6 

2 

6 

l 

10 

2 

22 

5 

% 

1.5 

0.7 

1. 7 

0.5 

4.2 

1.3 

2.2 

0.8 

2 . 2 

0.8 



TJ\BLE 40 

Prevalence of ischaemic-type ECG chanqes and 
ischaemic-type ECG changes without symptoms 

and Diet 

Age and Sex Ischaemic-type ECG changes Ischaemic-type ECG changes 

N 
DPF<0.66 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adjusted 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

No. 

207 3 

230 0 

138 4 

68 1 

105 12 

29 0 

450 19 

327 1 

Significance of diet 
controlling for age and sex 

\ 

l. 4 

0 

2.9 

1.5 

11. 4 

0 

4.2 

0.3 

4.3 

0.4 

N 

410 

276 

34 4 

203 

240 

157 

994 

636 

P,>-0 . i 

DPF~0.66 
No. 

8 

5 

20 

4 

22 

12 

50 

21 

' 
2 . 0 

1.8 

5 . 8 

2 . 0 

9 . 2 

7. 6 

5 . 0 

3. 3 

4. 9 

2.9 

N 

207 

230 

138 

68 

105 

29 

450 

327 

without symptoms 

DPF.(0.66 
No. 

0 

0 

1 

0 

5 

0 

6 

0 

\ 

0 

0 

0.7 

0 

4.8 

0 

1. 3 

0 

1. 4 

0.0 

N 

410 

276 

344 

203 

240 

157 

994 

636 

P<.0 . 05 

DPF ;JO. 66 
No. 

3 

2 

13 

2 

15 

7 

31 

11 

' 
0 . 7 

0 . 7 

3 . 8 

1.0 

6 . 3 

4. 5 

3. l 

1. 7 

3. 1 

1.5 



TI\BLE 41 

Prevalence of anqina and PMI and Fat 

Age and Sex 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adjusted 

M 

F 

M 

F 

M 

F 

M 

F 

M 

p 

N 

504 

397 

329 

151 

216 

91 

1049 

639 

Significance of fat 
controlling for age and sex 

ANGINA 

FPF L. 0.66 
No. 

10 

4 

13 

3 

12 

5 

35 

12 

' 
2 . 0 

1.0 

4. 0 

2. 0 

5 . 6 

5. 5 

3. 3 

1. 9 

3.5 

2.1 

N 
FPP ;,0. 66 
No. 

113 3 

109 0 

153 5 

120 4 

129 12 

95 3 

395 20 

324 7 

P )'0. 1 

' 
2.7 

0 

3.3 

3.3 

9.3 

3.2 

5.1 

2.2 

4.5 

1.5 

N 

504 

397 

329 

151 

216 

91 

1049 

639 

PMI 

FPF <. 0.66 
No. 

6 

1 

8 

1 

10 

0 

24 

2 

' 
1.2 

0.3 

2.4 

0.7 

4.6 

0 

2.3 

0.3 

2.4 

0.3 

N 

113 

109 

153 

120 

129 

95 

395 

324 

FPF ~0.66 
No. 

3 

1 

2 

2 

6 

2 

11 

5 

' 
2. 7 

0 . 9 

1.3 

1. 7 

4. 7 

2. 1 

2 . 8 

1.5 

2.7 

1. 4 

P >O. l 



Age and sex 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adjusted 

H 

F 

H 

F 

M 

F 

H 

F 

M 

F 

T/\BLE 42 

Prevalence of 
isc aemic-type 

Ischaem1c- type ECG changes 

N 

50 4 

397 

329 

151 

216 

91 

10 49 

639 

FPF <'.0.66 
No . 

8 

3 

12 

2 

22 

2 

42 

7 

% 

1.6 

0.8 

3.6 

1. 3 

10.2 

2.2 

4 .0 

l.l 

4.3 

1.2 

N 

113 

109 

153 

120 

129 

95 

395 

32 4 

FPF~0.66 
No. 

3 

2 

12 

3 

12 

10 

27 

15 

% 

2.7 

1.8 

7 .8 

2.5 

9.3 

10.5 

6.8 

4 .6 

5. 9 

3.7 

Significance of fat 
controlling for age and sex P <O. 05 

Ischaemic-type ECG changes 

N 

50 4 

39 7 

329 

151 

216 

91 

10 49 

639 

without symptoms 

FPF ~ 0. 66 
No. 

3 

1 

4 

1 

13 

1 

20 

3 

% 

0.6 

0.3 

1. 2 

0.7 

6.0 

1.1 

1. 9 

0.5 

2 . 1 

0.6 

N 

113 

109 

153 

120 

129 

95 

395 

424 

P <0.05 

FPF ;,, O. 66 
No. 

0 

1 

10 

1 

7 

6 

17 

8 

% 

0 

0.9 

6.5 

0.8 

5.4 

6.3 

4 .3 

2.5 

3 . 5 

1. 9 



TM\ LC 11 J 

Prevalence of Anr,ina & type of bread eaten 

White bread 

Age & Sex 

30- 39 

40- 119 

50- 60 

Total 

Age

adjusted 

-
M 

r 

H 

r 

H 

r 

H 

r 

• H 

r 

N 

2 83 

2411 

240 

141 

164 

1011 

687 

489 

Significance of type of bread 
controlling for age and sex 

ANGINA 
Ffo 

9 

1 

12 

s 

15 

II 

36 

10 

,; 

3.2 

0 . 4 

s.o 
3. 5 

9 . 1 

3. 8 

S. 2 

2 . 1 

5. 2 

1.9 

N 

611 

73 

61 

44 

SJ 

32 

178 

99 

Brown bread 

ANGINA 
No 

0 

0 

2 

2 

4 

0 

6 

2 

0 . l> P)O. OS 

I 

0 

0 

J. J 

4. S 

7.5 

0 

J. 3 

2.0 

2.9 

1. 3 

Both 

N 

270 

239 

181 

86 

128 

50 

579 

375 

ANGINA 
No 

II 

3 

II 

0 

s 

4 

13 

7 

i 

l.S 

1. J 

2.2 

0 

3.9 

8.0 

2 . 2 

1.8 

2. 3 

• 2 

N 
V, 

"" 



TABLC 1111 

Preva lence of Possible Myocardial Infarction & type of bread eaten 

White bread 

Age & Sex 

30-39 

110- 49 

50-60 

Total 

Age

djusted 

H 

r 

H 

r 

H 

r 

H 

r 

M 

r 

N 

283 

244 

2110 

1111 

164 

1011 

687 

489 

Si gnificance of type of bread 
controlling for age and sex 

No 

7 

2 

6 

2 

9 

2 

72 

6 

PHI 

' 
2.5 

0.8 

2. S 

1.4 

S. 5 

1.9 

3. 2 

1.2 

3 . 2 

1. 2 

N 

611 

23 

61 

411 

53 

32 

178 

99 

Brown bread 

No 

l 

0 

'l 

0 

2 

0 

5 

0 

p(o.05 

PMI 

' 
l. 6 

0 

3. 3 

0 

3. 8 

0 

2. 8 

0 

2 . 7 

0.00 

N 

270 

2 39 

181 

86 

128 

so 

579 

375 

Both 

PMI 
No 

l 

0 

2 

l 

5 

0 

8 

l 

' 
0.4 

0 

1.1 

1.2 

3.9 

0 

1.4 

0.3 

1.5 

o. 3 



TABLC 45 

Prevalence of ischaemic type ECG & type of bread eaten 

-
White bread 

Age & Sex 

30-39 

40-49 

so- 60 

Total 

Age
adjusted 

t1 

f 

H 

f 

H 

r 

H 

f 

H 

r 

N 

2 83 

21JIJ 

2'10 

141 

16'1 

lOIJ 

687 

489 

Significance of type of bread 
controlling for age and sex 

No 

9 

s 

18 

If 

22 

7 

119 

16 

ECG 
\ 

3. 2 

2 . 0 

7. 5 

2. 8 

13 . IJ 

6. 7 

7. 1 

3. 3 

7.1 

3.1 

N 

61J 

23 

61 

•• 4 

. 
53 

32 

178 

99 

Brown bread 

ECG 
No 

1 

0 

1 

0 

l 

0 

3 

0 

r<o. 001 

' 
1.6 

0 

1.6 

0 

1.9 

0 

l. 7 

0 

l. 7 

0.0 

N 

270 

2 39 

181 

86 

12 8 

so 

579 

375 

Both 

ECG 
ffo 

1 

0 

5 

l 

11 

5 

17 

6 

,; 

0.4 

0 

2. 8 

1.2 

8.6 

10.0 

2 . 9 

1.6 

3.2 

2 . 3 

N 
c.,, 
0, 



TAOL.t.: 116 

Prevalence of ischaemic type ECG without symptoms 

and type of bread eaten 

White bread 

Age & Sex 

30- 39 

40- 119 

S0-60 

Total 

Age

adjusted 

H 

r 

H 

r 

H 

r 

H 

r 

H 

r 

N 

283 

21111 

2110 

111 l 

1611 

104 

687 

489 

Significance of type of bread 
controlling for age and sex 

ECG 
without 
symptoms 

l No 

2 

2 

10 

2 

111 

If 

26 

8 

0 . 7 

0 . 8 

ti . 2 

l. 4 

8. s 

3. 8 

3 . 8 

1.6 

J . 7 

1.5 

N 

64 

23 

61 

44 

SJ 

32 

178 

99 

Brown bread 

!XO. 01 

ECG 
without 
symptoms 
Ro ~ 

l 

0 

0 

0 

0 

0 

l 

0 

l. 6 

0 

0 

0 

0 

0 

0.6 

0 

0.7 
0.0 

Both 

N 

270 

2 39 

181 

86 

128 

so 

579 

375 

ECG 
without 
s ymptoms 
Ro ~ 

0 

0 

ti 

0 

6 

3 

10 

3 

0 

0 

2. 2 

0 

~. 7 

6.0 

1. 7 

0.8 

1.8 

1.2 



Height DPr 
2 0 . 66 

(C.s) DPF 
< 0 .66 

Weight DPr 
~ 0 . 66 

( Ji.g1115) DPr 
< 0.66 

BHI DPF 
l(Wei~~/ ~ 0. 6E 
rleight > DPf 

<0.66 

Sytolic DPF 
B.P. ~ 0 . 6E 
(HM Ilg) DPF 

< 0.6E 

DiastolicDPf 
B.P. ~ 0.66 
<- Hg) DPF 

· -<: o. 66 

Plas■a DPf 
Choles- ~O. 6£ 
terol OPF 
C ■g\) < 0 . 66 

Fasting DPf 
Blood ~ 0. 66 
Glucose DPF 

<o. G£ 

TABLE 47 

Ar,e-specific Heans & Standard Deviations o f Corondry Risk ractors by DPF & Sex 

Hales Females 

30- 39 lf0- 119 50- 60 30-39 ll0- 119 50- 60 

- s. o. - S . D. - S. D. x S. D. S . D. S . D. X X X X X 

172.17 5.79 172.68 5 . 61 170 . 86 5.96 161. 59 5.38 161 . 79 5.17 160 . 85 " · 6 7 

171. 57 6 . 03 171.68 5.53 170 . 11 6.13 162.16 5 . 117 16 3. 71 5.61 162 . 21 4 . 82 

77 . 52 9.99 81. BJ 13 . 1'> 77 . 42 10 . U 68 . 05 5 . 56 69 . 21 10 . 16 68 . 25 8. 7lf 

72 . 82 ).0.19 81.47 8 . 94 75 . 06 9.99 68 . 41 7 . 03 73 . 16 8. ss 67 . 13 7 . 6 8 

26 . 18 ). lf9 27 . 63 , . 2 3 26 . 1,9 11 . 08 26 . 21 4 . 69 26 . lf6 l 91 26 . 37 3. 17 

211 . 72 4. 16 27 , lt? 4.05 25 . 88 1.75 26 . 11 4. 79 27 . 31 4. 38 25 . 119 , . 42 

126 . 611 11.13 132 . 311 15 . 75 137 . 18 16.91 121 . Ill 111 . 22 128 . 91 12 . 77 137 . 17 16 . 62 

126 . 32 l l. 2lf 129 . 56 13 . 58 1311 . 52 13 . lf5 118 . lfS 9 . 75 130 . 29 13 . 82 130 . 69 9 . 23 

81. 59 6 . 112 87 . 811 8. 79 86 . 21 !l.02 77 . 63 7 . 59 82.49 7 . 25 88 . 85 11 . 55 

Bl. 41 6 . 31 82 . 91 7. 7lf 86 . 28 9.01 76 . 37 6 . 68 82 . 57 5 . 95 82 . 07 6 . 75 

202 . lll 24 . 64 216 . 71 27 . 311 227 . 01 29 . 211 196 . H 22 . 61 117 . 111 17 . 52 223 . 23 25 . 16 

197 . 03 22 . 31 211.78 27 . 711 222 . 52 lfO. 79 191.65 19 . 61 221.03 28 . 117 222 . 17 24 . 15 

I 
91. 13 13 . 19 98 . 52 28.151 103. 73 33.56 92.23 19. 36 105 . 08 44 , •n 10 3. 29 42. 63 

90.711 12 . 05 101. 18 36.96 112.85 2'J .38 89 .11 16 . PS 102.55 2 ~. 2 3 94.79 11. 77 

N 
u, 
0D 



TABLE 48 
AKe-Snec i f ic Heons Md Standard Deviat ion by FPF and Sex 

Males Females 

30 - 39 40 - 49 50 - 60 30 - 39 40 - 49 50 - 60 
- - - -

X S. D. I S.D. X S. D. X S. D. X S.D. X S.D. 

Height FPF 171 . 46 5-97 172. 75 5.04 171 .53 5.68 161.51 5. 14 161 .68 5.38 161.04 4.82 i o.66 

FPF 172.oB 5.85 172. lt6 5.85 170.0S 6.15 161 .94 5,51 162.74 5,96 161 .09 4.62 <0.66 

Weight FPF 79. 19 6.82 811. 29 4.91 . 80. 14 14.59 68 . 'i1 6. 13 69 .69 9.84 68 .56 8. 28 
(Kgms l ~ .66 

FPF 75. 22 3.92 82.63 6. 16 ?4.66 10.59 67. li7 5.32 70.59 10.31 67.61 8.86 <0.66 

BMI 
t Y l. 

26.95 3.11 28 .56 !i .92 27.22 li .56 26 .13 ~-12 26 .67 3, 71 26 .07 3.31 
(Weight/ 

2 
~ .66 

Height ) FPF 25. li1 4.58 27.97 4. 27 25.75 24. 18 3.li1 26 .68 3-29 25 . li1 4.83 <0.66 3.02 

Systolic ll"F 127. 31 11.81 132. 42 14.36 137.59 1'i .84 122.02 15. 1i9 128.63 13-11 136.75 17.06 
B.P. ?0.66 

(..eg) FPF 126.36 11 .01 131. 14 15.57 135.65 16.59 119.53 11 . lt6 129 .76 12.99 135-58 14.68 c:0.66 

Diastolic: 
FPF 81 .64 5.99 86.61 8.51 86 .68 78 .58 8.25 82.81 7. 18 92.81 8. 43 ?0. 66 7.52 

B.P. 
(mmHg) FPF 81 .51 6. li7 86 .35 5.05 85.02 76 .63 6.85 82. 28 6. 75 83.01 8. 79 c0.66 9.79 

PlaSllla 11'1' 
203.47 28 .82 219.85 31 . 14 230. 41 25 .43 218 .81 22'4. 43 24 .81 ~ . 66 31 .07 200.73 22.59 

cholesterol 
(11g ~} FPF 199. 74 22. 73 213.17 25. 43 222.81 34. 1'i 192.53 19.85 220.29 223.72 <0.66 31,19 25 .22 

Fasting FPF 89.88 9.37 97.38 20.86 105.31 37.35 95 -29 27.57 101.96 27.94 101.54 33 .58 
bl ood 

;!0 .66 

sugar FPf 91 . 25 13.46 98 .0S 46.63 107.23 57.65 89. 57 10.21i 106 . 43 41 .61 102. 43 45 . 12 ..0 .66 



Height 

Weight 
(Kpa) 

lllI 
(WeighY,' 
Height ) 

S7etolic 
B.P. 
(..itg) 

Diastolic 
BJI. 
(allg) 

Pla-
cholesterol 
(ag .) 

Fasting 
blood IIIIPT 
(ag •> 

TAOLE 49 

Age Specific Means end Standard Deviations of Cor onnrv Risk Factors bv Bread and Sex 

Vhlte bread Brow bread Both 

30 - 39 l+O - lt9 50 - 60 30 - 39 l+O - li9 50 - 60 30 - 39 l+O - lt9 

I S.D. l S.D. I S.D. i S.D. i S.D. i 6.D. i S,D, f S.D. 

" 171. 7J 6.15 172.61 5.1t3 170. 79 5. 75 172.03 4.17 170.61 6. 21 169 .72 6.}6 172.21 5.93 172.72 5.54 
r 161 . ?6 5.27 162.19 5. 1t4 161 .32 4.89 163.96 6.28 162.25 6.15 161 .}8 3.88 161.74 5."8 162.42 4.7 .. 

" 75.59 4. 12 83.94 9.84 76.o8 11.18 76.58 7.87 78.31 7.97 77.39 8.81 73.81 10.07 81.11 8.47 

r 69.26 5.89 69.16 4.65 67.62 8.82 62. 17 8.39 69.70 6. 73 69 .19 9.56 67.72 5.12 72.14 11.72 

" 25.66 3.23 28.31 3.79 26.74 3.l,1 21t.34 3.45 27.88 4.19 26 . 78 4.59 24.87 3.07 27.41 4.06 

r 26.59 3.28 26.}1 4.03 26.98 3.19 23.16 }.15 26 .51 3.59 26.52 J.13 26.o4 2.5 27.36 4.44 

N 128.15 11 .5 133. 18 16.05 136.92 16.02 125.05 10.34 128.93 14.47 131t .91 12. 73 126.59 10.91 130.28 14.12 

r 119. 12 12.12 129.04 14.37 136.45 16.56 117.83 5,99 128.41 9.07 132.66 10.39 118.64 13.25 130.06 12.52 

" 81.6'1 6.66 86.}4 9.03 86. 07 8. 75 81.33 5.36 83. 15 7.48 85.09 7.10 81 .46 6.32 87.71 7.88 

r 77.19 7.55 82.}9 6.99 91.54 9,04 77.61 4.23 81.14 5.59 8o.63 6.06 ?6.87 7.11 83.43 7.41 

N 200.99 25.02 215.82 26.93 229.73 37,92 203.61 23 .73 210.69 31t.09 221.12 26.69 199.09 22 .92 216 . 18 25.85 

r ~.19 21 .83 217.68 23.54 230.01 25. 73 186.87 20.99 217.43 29.79 213.51 20.67 195,12 20.98 219.Bo 32.89 

" 91.23 13.99 99 .26 54.43 109. 79 77."8 92,31 16.00 97.91 22.69 106.1} 37,76 90.46 10.51 96 .09 15.27 
, 90.48 13.65 96.15 20. 14 97-90 20.18 87.87 9.21 ·t .36 22.93 100.09 26.36 91.li} 18.22 109.41 43.82 

50 - 60 

x S.D. 

170.81 6.2.2 
160.}6 li.81 

74.66 10.55 

68.32 7.42 

25.55 3.01 

26.58 2.77 

135.29 17.13 

137,79 17.15 

86.91 9.98 

84.59 9.}6 

222.29 28 .37 

223.67 24.95 

102.46 28.94 

111.64 43.o8 

N 

°' 0 



TABLE 50 

Age-adjusted Percents of Coronary Risk Factors by Diet & Sex 

Height 
Percent ~ 1 76 ems (Males) 
Percent J 166 ems (Females) 

BMI (Weight/Height•) 
Percent 7128 

Blood pressure 
Percen t Normotensive 
Percent Borderline Hypertensive 
Percent Hypertensive 

Plasma cholesterol 
Percent ~ 220 mg% 

Fasting Blood glucose 
Percent 7/ 120 mg% 

Percent smokers 
Percent ex-smokers 

Exercise in leisure time 
Percent doing vigorous exercise 

Behaviour Pattern Percent Type A 

HALES FEMALES 

FPF i 0.66 fl>F (. 0 . 66 fl>F h0.66 fl>F ( 0.66 

22 . 5 

23.2 

65.7 
24.2 
10 .l 

37.7 

4.2 

47.l 
14.l 

33.l 

52.l 

19.3 

18. 8 

69 .1 
21. 6 

9 .3 

27 . 0 

4 .9 

45 . 5 
15 . l 

41. 8 

44.9 

17.5 

19.3 

81.1 
11.2 

7. 7 

33.2 

5.1 

16.3 
3.8 

35.5 

49.2 

23.3 

15.6 

85.4 
9. 7 
4.9 

22 . 9 

2.7 

11.6 
3. 6 

40 . 4 

53.5 



TABLE 51 

Age-adjusted Percents of Coronary Risk Factors by Fat Intake & Sex 

MALES FEMALES 

Fl'F ~ 0.66 Fl'F ( 0.66 Fl'F l, 0.66 Fl'F (_ 0.66 

Height 
Percent ~ 176 ans (Males) 20.8 21.4 16.2 20.l 
Percent l 166 C111S (Females) 

BMI (Weight/Height, 27.2 19.3 21.1 17.2 Percent 712 8 

Blood Pressure 
Percent Normotensive 64.9 67. 4 81. 8 82. 8 
Percent Borderline Hypertensive 2 4. 5 23.4 9.9 10.9 
Percent Hypertensive 10.6 9.2 8.3 6.3 

Plasma cholesterol 42.6 32.S 36. 7 30. 7 Percent )i220 mgl 

Fa.ating Blood glucose 5.1 3.1 4.3 5.1 Percent ~120 mgl 

Percent sJDOkers 46.5 41. 7 17.9 13.4 
Percent ex-smokers 12.3 15.4 4.3 3.8 

Exercise 1n leisure time 
30.8 37.1 37.7 37.0 Percent doing exercise 

Behaviour Pattern 53.7 48.5 47.2 52.S Percent Type A 



TABLE 52 

Age-ad i usted Percents of Corona ry Risk fa ctors b y Type of Bread & Sex 

Hales Females 

White Brown Both White Brown Both 
Bread Bread Bread Bread 

Height 
Percent 7,176 CIIIS (Hales) 21. 3 18.11 22. 8 18 . 9 22.2 17.7 
Percent ~166 ems (females) 

BHI (Weight/lleigh t:2- ) 25 . l 19. II 19.l 16. II 20.8 19. 8 Percent ~ 28 

Blood Pressure 
Percent Normotensive 611.0 67. 6 69.5 81. 5 90 . 2 82. 9 
Percent Borderline 

Hypertensive 211 . 9 26.6 20 .7 10.11 8.6 10. 3 
Percent Hypertensive 11. 1 5.8 9 . 8 8.1 1.2 6. 8 

Plas•a cholesterol 37 . 6 34. 5 33.1 34. 3 27.8 31.6 Percent ~ 220 ag\ 

fasting Blood Glucose 3. 8 6.1 4. 5 2. 9 4.9 6.2 Percent 7/ 120 mg\ 

Snioking 
Percent smokers 50.l 119. II in.11 15.1 9 . 6 15 . 3 
Percent ex smokers 13 . l 9.9 17.5 4.0 11. l 3.9 
Percent never smoked 36. 8 110. 7 111.l 80 . 9 86. 3 80. 8 

Exercise in leisure ti11e 
Percent doing exercise 32. 9 111.6 37.2 35.8 39.6 36.6 
Percent not doing exercixe 6 7. 1 58.4 62.8 64 .2 60.4 6 3. 4 

Behaviour Pattern 
Per-cent Type A 50 .7 511. II lJ 7. 9 52 . 8 118. 2 51. 7 



TABLE 53 

PREVALENCE OF PLJ\SMA CIIOLESTEROL 

PLASMA CHOLESTEROL LEVEL 

J\GE I SEX N ( 200 m9\ 200-219 mg\ 220-239 mg\ > 240 mg\ 
No \ No \ No \ No \ 

M 617 340 55 . 11 16 4 26 . 58 67 10.86 46 7. 45 
)0-39 

F ,06 314 62 . 05 109 21. 54 76 15.02 7 1. 38 

M 482 146 30 , 29 133 27 . 59 110 22 . 82 93 19 . 29 
40-49 

F 271 77 28 . H 78 28 . 78 72 26 . 57 44 16 . 24 

M 345 75 21. 74 74 21.45 87 25 . 22 109 31. 59 
50-60 

F 186 42 22 . 58 39 20 . 97 57 30 . 64 48 25 . 81 

M 1444 561 38 . 85 371 25 . 69 264 18 . 2 8 248 17 . 17 
Total 

F 963 433 44.96 226 23 . 47 205 21.29 99 10. 28 



TABLC 54 

Prevalence of Angina & Plasma Choleotef'Ol Level 

Plasma Cholesterol Plasma Cholesterol Plasma Cholesterol Plasma Cholesterol 
<: 200 mg\ 200-219 mg\ 220- 239 mg\ i 2110 mg\ 

Age & Sex 
N ANGINA N ANGINA N ANGINA N ANGINA 

No ' Ro ' Ro ' No ' 
H 340 3 0.9 164 3 1.8 67 4 5.9 46 3 6. 5 

J0-39 
r 314 1 0 . J 109 1 0.9 76 2 2.6 7 0 0 

H l li 6 1 0 . 7 133 5 3. 7 llO 3 2. 7 93 9 9. 7 
li0-49 

r 77 1 1.3 78 2 2. 5 72 1 1.4 lj 4 3 6. 8 

H 75 1 1.3 711 3 li.1 87 5 5. 7 109 15 13. 7 
50-60 

r 42 1 2. 4 39 0 0 57 5 B. 8 48 2 If . 2 

u 561 s 0 . 9 371 11 2. 9 264 12 4. 5 248 27 10.9 II 

Total 
r 433 3 0 . 7 226 3 1.3 205 B 3. 9 99 5 5. 1 

Age - H 0.9 2.9 4.8 9.3 

adjusted r 0.9 1.2 J . lj 2. 7 

Significance of plasma cholesterol 
level, testing for trend, P<;:.001 
controlling for age and sex 

N 

°' V, 



TABLC 55 

Prevalence of Possible Myocardial Infarction & Plasma Cholesterol Level 

Plas111a Cholesterol Plasma Cholesterol Plas ma Cholesterol Plasma Cholesterol 
< 200 11g\ 200-219 mg\ 220- 239 mg\ ~240mg\ 

Age & Sex 
N PHI N PHI N PHI N PHI 

No ' No ' No I No \ 

H 340 1 0 . 3 16 1.l 2 1. 2 67 3 4. 5 46 3 6. 5 
30- 39 

r 314 0 0 109 0 0 76 1 l. 3 7 l 14. 3 

H 146 l 0 . 7 133 1 0 . 8 llO 3 2. 7 93 s 5, 4 
40-49 

r 77 0 0 78 0 0 72 l 1. 4 44 2 4 , 5 

H 75 0 0 74 0 0 87 3 3. 4 109 13 11.9 
50-60 

F 42 0 0 39 1 2. 6 57 l 1.8 48 0 0 

H 561 2 0 . 4 371 3 0 .8 264 9 3. 4 248 21 8. 5 
Total 

F 433 0 0 226 l 0 . 4 205 3 1. 5 99 3 3. 0 

Age- H 0.4 o.e 3. 7 7.4 

adjusted F 0.0 o. s 1.11 8.8 

Significance of plasma cholesterol 
level, testinf for trend, P(O. 001 
controlling for age and sex 

N 

°' °' 



TABLC: 56 

Prevalence of Ischaemic tY.Ee C:CG & Pla~ma Cholesterol Level 

Plasma Cholesterol Plasma Cholesterol Plasma Cholesterol Plasma Cholesterol 
< 200 mg\ 200-219 mg\ 220- 239 mg\ ~ 2110 mg\ 

Age & Sex 
N ECG N C:CG N ECG N ECG 

No ' No ' Ro ' Ro ' 
H 3110 2 o.s 164 l 0.6 67 3 11.1, 116 5 10 . 8 

30-39 
r 3111 0 0 109 2 1.8 76 2 2 . 6 7 1 111 . 2 

H 146 3 2 .0 133 2 1.5 110 8 7. 2 93 11 11. 8 
110-49 

r 77 0 0 78 0 0 72 3 4. 1 44 2 II . 5 

H 75 2 2.6 711 5 6.7 87 5 5 . 7 109 22 20 . 2 
50-60 

r 112 0 0 39 2 5. l 57 6 10 . 5 48 II 8. 3 

H 561 7 1.2 271 8 2. l 261' 16 6. 1 2118 38 15 . 3 
Total 

r 1133 0 0 226 II 1. 7 205 11 5. 3 99 7 7. 1 

Age- H 1.5 2. 4 5. 6 13 . 4 

adjusted r o.o 1.9 4 . 5 10 . 3 

Significance of plasma cholesterol 
level, testing for trend, r<:0.001 
controlling for age and sex 

N 

°' ..., 



TABLE 57 

Prevalence of Ischaemic type ECG without Symptoms . & Plasma Cholesterol Level 

Plasma Cholesterol Plasma cholesterol Plasma Cholesterol Plasma Cholesterol < 200 mg\ , 200- 219 mg\ 220- 2 39 mg\ ~ 240 mg\ 

Age & Sex CCG ECG ECG ECG N without N without N without N without 
s ymptoms symptoms symptoms s ymptoms 
Ro \ No \ No ' No ' 

H 340 0 0 164 0 0 67 l 1.5 46 2 4. 3 
30-39 

F 3111 0 0 109 2 1.8 76 0 0 7 0 0 

H 146 2 1.3 133 2 1.5 110 4 3.6 93 6 6.4 
11 0- 49 

F 77 0 0 7B 0 0 72 2 2. B 44 0 0 

H 75 2 2. 6 74 5 6. 7 B7 4 4.6 109 9 B. 2 
50- 60 

F 42 0 0 39 1 2. 5 57 3 5.2 48 3 6. 2 

H 561 4 0.7 371 7 1. 9 264 9 3. 4 24B 17 6. 8 
Total 

r li33 0 0 226 3 1. 3 205 5 2.4 99 3 3.0 

Age- M 1.1 2 .1 2. 9 5. 9 

adjusted r 0.0 1. 4 1.8 1. 2 

Significance of plasma cholesterol 
level, testing for trend, Pfo.01 
controlling for age and sex N 

a, 
00 



TJ\BLg 58 

Aqe - Specific M?ans & StandanJ Deviatims of Corcnary Risk Fact.ors by Plasma Ololesterol Level 

Plasma Cholesterol Pl.asrM Ololesterol Plasma Ololest.erol 
<: 200 IIIJ\ 200 - 219 11131 ~ 220 rrg\ 

X> - ll 40 - 49 50 - {j() X) - 39 40 - 49 50 - {j() ]() - 39 40 - 49 50 - {j() 

i S.D - - - - - - - -
X S.D X S.D X S.D X S.D X S.D X S.D X S.D X S.D 

M 1171. ~ 5.98 rn.21 5.56 169.52 5.45 172.ll 5.95 172 . U 5.94 170. 71 6.19 172.75 5.38 172. 71 s. 4l 171.02 6.13 

F 1161.64 5.45 162.36 4. 76 162.54 3.11 162.lJ 4.92 163.07 4.73 lfi0. 11 4. 71 162.29 5.95 161.68 6.05 160.84 5.12 

MI 71.41 9.57 79.68 12.46 72.03 10.37 78. 78 15. 87 81 . 62 11. 11 75.32 9.36 85.89 6.97 86.69 10.84 79.02 13.01 

F I 64.35 7.98 I 65.08 8.31 69.12 7.39 71.83 9.21 70. 61 9. 81 63.87 8.67 78.04 9. 31 73. 32 12.17 69.22 8.56 

MI 24.21 3.05 27.13 ,. 77 24.66 3. 79 26.64 4,92 27. 58 4. 11 25.85 4.99 28.89 4.81 29.29 4.47 26.97 4.13 

F I 24.62 4.43 2•. 76 4.68 26.18 4.96 27.58 4.89 26 . 49 4.11 24.91 3.0'J 28,16 4.88 28.06 4.56 26.74 J,99 

M I 123.69 9.()1) 126.69 11.87 128.66 11.95 127. 37 10. 75 1)1. 39 13 . 54 134.05 15.14 134.14 13.61 135.17 17.31 140,21 16. 44 

p 1118.81 13.24 j 123.89 7.59 126.07 10.91 122.11 11.0'J 125 .45 9 . 64 136 .15 16. 48 122.15 10.45 135. 38 15.21 140.19 15.61 

M 1 79.98 s.28 I 87.38 1.s2 82.93 7.31 82.04 6.19 87. 48 5.18 86.42 10.45 85.58 7.76 85.05 8.23 87.42 8.73 

F I 76.05 6. 76 I 81. J2 7.52 79.28 6.11 78.48 7.65 81.41 5 . 18 102.05 28.86 78.98 7.65 84.05 8.04 iS.91 9.11 

M I 116.05 8.62 I 96.57 31.67 94.62 23.38 94,22 11.91 96 . 75 14 . 82 96.98 20.51 101.65 16.56 99.52 20.92 115.64 54.26 

PI 85.83 10.011103,88 39.15 I 88.71 16.87 I 92.53 8.71 I 96 . 35 13.92 101.95 31.03 107.36 26.15 110.26 45.02 107.28 48.07 



I 

TABLE 59 

DISTRIBUTION or STUDY POPULATION BY AGE , SEX & BLOOD PRESSURE LEVELS* 

HALE FEMALE TOTAL 

30- 39 40-49 S0- 60 30- 39 40- 49 S0-60 HALE 

No 487 311 16S 468 216 114 963 
Normotensive 

\ 78. 9 6 4. S 47.8 92 .S 79. 7 61. 3 66.7 

Borderline No 101 119 118 20 36 44 338 

hypertensive \ 16 . 4 24.7 34.2 4. 0 13.3 2 3. 7 2 3. 4 

No 29 S2 62 18 19 28 143 
Hypertensive 

' 4.7 10 . 8 18.0 3. 6 7. 0 1S.l 9. 9 

No 617 482 34S 506 271 186 1444 
TOTAL 

100,0 100 .0 100. n l')(),0 100. 0 100.0 \ I 100 .0 

* Subjects grouped according to blood pressure levels based on the WHO classification . 
ormotensive: Systolic blood pressure ( 140 mm Hg and diastolic blood pressure <go mm Hg. 

Borderline hypertensive: Systolic blood pressure 140- 1S9 mm Hg and diastolic ( 95 mm Hg, or 
Diastolic 90-94 mm Hg and systolic ~160 mm Hg . 

Hypertensive: Systolic pressure 160 mm Hg or over, or diastolic 9S mm Hg and over. 

FEMALE 

79 8 

82.9 

100 

10.4 

6S 

6.7 

963 

100.0 



Pr evalence of Angina & Hypertension 

-
Normotensive 

Age & Sex 

,__ 

30- 39 

40- 49 

50- 60 

Total 

Age

adjusted 

H 

F 

H 

F 

M 

F 

M 

F 

H 

F 

N 

487 

468 

311 

216 

165 

1111 

963 

79 B 
I 

Significance of hypertension 
controlling age and sex 

A'IGINA 
No 

10 

2 

6 

3 

6 

2 

22 

7 

I 

2. 1 

0.4 

1. 9 

1.11 

3. 6 

1.8 

2. 3 

0.9 

2. 4 

0 . 9 

N 

101 

20 

119 

36 

118 

44 

33 B 

100 

Borderline 
Hypertensive 

ANGINA 
No 

1 

0 

5 

1 

6 

1 

12 

2 

P( 0 . 001 

I 

1.0 

0 

4 . 2 

2. B 

5.1 

2.3 

3. 6 

2.0 

3. 1 

1. 2 

N 

29 

18 

52 

19 

62 

28 

1113 

65 
I 

Hypertensive 

ANGINA 
ffo 

2 

2 

7 

3 

12 

5 

21 

10 

I 

6. 9 

11.1 

13 . 5 

15 . 8 

19 . 4 

17 . 9 

14 . 7 

15 . 4 

12 . 1 

13 . 7 



TABLC 60 

Pre valence o f Angina & Hypertension 

-
Normotensive Borderline 

Hypertensive 
Age & Sex 

N ANGINA N ANGINA 

-

30- 39 

40- 49 

50- 60 

Total 

Age

adjus t ed 

H 

F 

H 

F 

H 

F 

H 

F 

H 

F 

487 

468 

311 . 
216 

165 

114 

963 

798 

Significance of hypertension 
controlling age and sex 

No 

10 

2 

6 

3 

6 

2 

22 

7 

\ 

2 . 1 

0 . 4 

1.9 

1. 4 

3. 6 

l. B 

2. 3 

0 . 9 

2 . 4 

0 . 9 

101 

20 

119 

36 

118 

44 

33 8 

100 

No 

l 

0 

5 

1 

6 

1 

12 

2 

P( 0 . 001 

\ 

1.0 

0 

4 . 2 

2. 8 

5.1 

2. 3 

3. 6 

2.0 

3. 1 

1.2 

N 

29 

18 

52 

19 

62 

28 

14 3 

65 
I 

Hypertensive 

ANGINA 
No 

2 

2 

7 

3 

12 

5 

21 

10 

\ 

6 . 9 

11.1 

13 . 5 

15 . 8 

19 . 4 

17 . 9 

14 . 7 

15 . 4 

12 . 1 

13 . 7 



TABLE 61 

Prevalence of PMI & Hypercension 

Normotensive 

Age & Sex 

30- 39 

1+0- 1+9 

50- 60 

Total 

Age

djusted 

M 

r 

H 

r 

M 

r 

H 

r 

r 

N 

1+87 

468 

311 

216 

165 

111+ 

96 3 

798 

Signi ficcl'lce of hypertension 
controlling for age and s ex 

PHI 
~o 

2 

2 

2 

l 

5 

0 

9 

3 

i 

0 . 4 

0 . 4 

0.6 

0 . 5 

3. 0 

0 

0 . 9 

0 . 4 

1.1 

0,3 

No 

101 

20 

119 

36 

118 

44 

338 

100 

Borderline 
Hypertensive 

PHI 
Ro 

4 

0 

3 

0 

7 

1 

14 

1 

P( 0 . 001 

1i 

4 . 0 

0 

2. 5 

0 

5.9 

2 . 3 

4. 1 

LO 

3. 9 

0 . 4 

No 

29 

18 

52 

19 

62 

28 

143 

65 

Hypertensive 

PHI 
No 

3 

0 

5 

2 

4 

1 

12 

3 

i 

10 . 3 

0 

9. 6 

10 . 5 

6 . 5 

3. 6 

8. 4 

4. 6 

9 . 2 

3, 6 



TAAL.I: 67 

Prevalence of Ischaemic-tvpe CCG & llypertension 

~· 
Nonnotensive 

Age & Sex 

-· 

30- 39 

~ 

110- 11'1 

50- 60 

Total 

Age

adjusted 

" 
r 

" 
r 

" 
r 

H 

r 

H 

r 

N 

1187 

1168 

Jll 

216 

16S 

llll 

963 

798 

Significance of hypertension 
controlling for age and sex 

ECG 

No 

3 

3 

5 

0 

5 

0 

13 

3 

\ 

0.6 

0.6 

1.6 

0 

3 . 0 

0 

1. 3 

o . .. 

l.S 
0.3 

N 

101 

20 

119 

36 

118 

"" 
338 

100 

Borderline 
llypertensive 

CCG 

No 

s 

1 

7 

2 

13 

5 

25 

8 

P( 0.001 

\ 

s.o 

5. 0 

5 . 9 

5 . 6 

11.0 

11 . .. 

7 . .. 

e.o 

6. 7 
6 . .. 

tlypertensive 

N ECG 

No 

29 3 

18 1 

52 12 

19 3 

62 16 

28 7 

143 31 

6S 11 

\ 

10 . 3 

5 . 6 

2 3. 1 

1S . 8 

2S . 8 

25 . 0 

21. 7 

16 . 9 

18 . 3 

12 . 2 



TARLC 6 

Prevalence of ischaemic- type CCG without Symptoms & Hypertension 

-
Normotensive 

Age & Sex 

30-39 

110- 119 

>-

50-60 

Total 

Age

adjusted 

H 

r 

H 

r 

H 

r 

H 

r 

H 

r 

N 

1187 

1168 

311 

216 

165 

1111 

963 

798 

Significance of hypertension 
controlling for age and sex 

ECG 
without 
symptoms 
Ro I 

1 

1 

3 

0 

3 

0 

7 

l 

0.2 

0. 2 

1.0 

0 

1.8 

0 

0 .7 

0.1 

0.8 

0.1 

N 

101 

20 

119 

36 

118 

114 

338 

100 

Borderline 
llypertens i ve . 

P(0. 001 

CCG 
without 
symptoms 
Ro I 

0 

1 

6 

1 

s 

lj 

11 

6 

0 

5.0 

5.0 

2. 8 

,, . 2 

9.1 

3.3 

6.0 

2.7 

5.2 

N 

29 

18 

52 

19 

62 

28 

14 3 

65 

Hypertensive 

CCG 
without 
symptoms 
Ro , 

2 

0 

5 

l 

12 

3 

19 

lj 

6.9 

0 

9.6 

5. 3 

19.11 

10.7 

13. 3 

6.2 

10.8 

3.6 



TABLE 64 

J\qe - Si;eclfic r-t?ans , St.aooard ~iaticns of Cormru:y Risk Factors by Blood Pressure Level 

tt>arot:ena1ves I Bc>rthrline llypertensiYes Hypertensiw 

D - l9 40 - 49 50 - 60 D - l9 40 - 49 50 - 60 )0 - l9 40 - 49 50 - 60 
- - - - - - - - -
X 5.0 X 5.0 X 5.0 X 5.0 X s.o X S.D X s.o X 5.0 X s.o 

" 11n.99 5.89 172 .37 5.46 169.88 5.74 171. 76 6.31 173.28 5.81 172 . 17 5.65 172 . 38 3. 56 110.54 5.59 169.68 6.88 

r 161.78 s.Js 162.49 5.19 160.64 4.28 163. 81 7.18 160. 75 4.99 161. 32 5.61 161.61 3. 27 162.63 7.21 162.43 4.73 

N I 75.63 4.61 76.6) 11.83 74.28 10.21 n.211O.11 .PE.90 9. 77 79 .91 7.67 78. 68 10. 84 92.17 4.25 77.04 12.34 

F I 67.81 6.66 69.08 10.21 66.38 7,74 64.55 5.C\5 72.27 10.92 68. 88 8.48 77. 96 ll .O1 78.94 7. 71 73.71 9.61 

N I 25.58 4.ftll 25.n 3.63 25.22 ,_9q 26.19 3.29 "Q.89 •.24 26. 92 4.43 25 . 77 3. 32 30.18 1.27 26.73 3.85 

F \ 24.10 ).27 26.16 3.67 25.71 4.67 26.29 ).75 27.04 5.24 26 . 45 3.76 26 .()'j 4.91 28.89 ~-ll I 28.01 4.28 

" 1196. 34 21.31 21O,()'j 25. 78 217.21 27.61 214.09 26.48 22).85 27.)11232 . 46 39.19 1221.)7 29 . 17 1 227.09 29.87 1235.11 29.02 

F 1193.63 21.42 215.89 28.07 216.48 21.65 208.()'j 17.58 221.27 19.61 233 . 49 26.66 2ll . 82 20. 84 240.15 28.31 238.03 22.83 

NI 90.12 13.12 94.74 16.48 100.09 26. 72 94.32 11.29 l()'j.81 35.D 1109.52 38.02 1 94.24 10. 23 1 98.27 17.JJ 1117.83 ◄ 4.97 

P I ll'J.61 10. 14 10).45 60. 73 93. 73 15.69 ll3.21 51.93 UO.88 50.52 lU.02 34.56 97.17 30. 47 ll3.57 22.61 119.71 38.68 



TABLE 65 

DISTRIBUTION OF PERSONS BY SMOKING CATEGORY, AGE AND SEX 

30 - 39 years 40 - 49 years 50 - 60 years 
Male Fe.le Male Feaale Male Female 

No. s No. s No. s No. s No. s No. s 

Sllokers 285 46.3 63 12.4 228 47.3 40 14.7 159 46.1 38 20.4 

Ex-saokers 82 13.3 10 2.0 67 13.9 19 7.1 59 17 .1 7 3.8 

Never saoked 249 40.4 433 85.6 187 38.8 212 78.2 127 36.8 141 75.8 

Study 
617 100.0 506 100.0 482 100.0 271 100.0 345 _190.0 186 100.0 Population 

All ages 
Male Female 

No. s 

673 46.6 

208 14.4 

563 38.9 

1444 100.0 

No. s 

141 14.6 

36 3.7 

786 81.6 

963 100.0 

N 

" OI 



TABLE 66 

DISTRIBUTION OF CIGARETTES SMOKED BY AGE & SEX 

30-39 years 40-49 years 50-60 years ALL AGES 

HALE FEMALE MALE FEMALE MALE FEMALE MALB FEMALE 

No ' No ' No ' No ' No ' No ' No ' No ' 
1-4 cigar- 9 3.15 9 14.28 7 3.07 6 15.0 0 0 0 0 16 2.38 15 10.64 ettes/day 

5-14 cigar 39 13.64 16 2S. 39 19 8.33 8 20.00 10 6.29 l 2.63 68 10.11 25 17. 73 ettes/day 

15-24 cigar 135 ettes/day 47.21 26 41.27 118 51. 75 24 60.00 87 54. 72 31 81. 58 340 50.52 81 57.45 

25 + cigar- 103 36.01 12 19.05 84 36. 84 2 5.00 62 38.99 6 15. 79 249 36,99 20 14.18 ettes/day 

TOTAL 286 100.00 63 100.00 228 100.00 40 100.00 159 100.00 38 100.00 673 100.00 141 100.00 



-- ---

I~I& !iZ 

PREVALENCE OF ANGINA AND PMI SMOKING 

Age ANGINA PHI 

and Never Ex- Never Ex-Sex N smoked N smokers N smokers N smoked N smokers N smokers 
No ' No ' No ' No ' No ' No \ 

M 249 4 l.6 82 4 4.9 286 5 1. 7 249 4 1. 6 82 2 2. 4 286 3 1.0 
30-39 

F 433 2 o . 5 10 0 0 63 2 3. 2 433 l 0 . 2 10 0 0 63 l 1.6 

M 187 7 3 . 7 67 3 4.5 228 8 3. 5 187 2 1.1 67 4 6.0 228 4 1.8 
40-49 

p 212 3 l. 4 19 2 10.5 40 2 5 . 0 212 l 0 . 5 19 0 0 40 2 5.0 

M 127 3 2 . 4 59 7 11.9 159 14 8. 8 127 l 0 . 8 59 9 15.3 159 6 3.8 
50-60 

F 141 2 1.4 7 0 0 38 6 15 . 8 141 2 l. 4 7 0 0 38 0 0 

M 563 14 2 . 5 208 14 6.7673 27 4. 0 563 7 1.2 208 15 7.2 673 13 1.9 
Total 

F 786 7 0 . 9 36 2 5.6 141 10 7 . 1 786 4 0 . 5 36 0 0 141 3 2.1 

Age- M 2.5 6.4 4. 0 l. 2 6.7 l.9 
adjusted 

p 0.9 2.9 6.1 o . 5 o.o 2.2 

Significance of smoking 
controlling for age and sex P(0.001 P(0.01 



TI\BLE 68 

Prevalence of ischemiac-ty~ ECG changes and ischaemic-tvpe 
ECG changes without symetoms and smo~ing 

Age Ischaemic-type ECG changes Ischaemic-type ECG changes 
without symptoms 

and 

Sex Never Ex- Never Ex-
N smoked N smokers N smokers N smoked N smokers N smokers 

No ' No ' No ' No ' No ' No ' 
M 249 4 1.6 83 2 2 . 4 2 86 5 1. 7 249 4 l. 6 82 0 0 286 3 l,O 

30-39 
F 433 2 0 . 5 10 0 0 63 2 3. 2 433 l 0.2 10 0 0 63 l 1.6 

M 187 1 3. 7 67 8 11.9 228 3 3.5 187 2 1.1 67 5 7. 5 228 4 1.8 
40-49 

F 212 3 l. 4 19 0 0 40 2 5.0 212 l 0 . 5 19 0 0 40 2 5.0 

M 127 3 2 . 4 59 13 22.0 159 14 8.8 127 l 0 . 8 59 5 8 . 5 159 6 3.8 
50-60 

F 141 2 1.4 7 1 14.3 38 6 15.8 141 2 l.4 7 1 14 . 3 38 0 0 

M 563 14 2. 5 208 23 ll.l 673 27 4.0 563 7 l. 2 208 10 4 . 8 673 lJ 1.9 
Total 

F 786 7 0 . 9 35 1 2.8 141 10 7.1 786 4 0.5 35 l 2. 8 141 3 2.1 

Age- M 3. 3 10.2 4.0 2. 1 4. 5 2.2 
adjusted 

F 1.1 2.7 7.7 0.5 2. 8 3.6 

Significance of D10king 
controlling for age and sex P<.,0.001 P(0.0S 



TI\O LE 69 

Ao:.--S"r<: • Oc N o f Co ronary Rli,k >'ac ton, by Smol\ i n(S ll<>bH11 I\Od ~~ 

SHOIU:RS EX-S/40KERS NEVER 6M(l(EI) 

,0 - .}9 It<> - lt9 .50 - 6o :,0 - .}9 i.o - 49 50 - 60 ,0 - .}9 Ito - 1,9 50 - 60 

i S.D. i S.D. i S.D. X S.D. X s.D. X S.D. X S.D, X S.D. X S.D. 

Height 
II 112.39 5.90 17!.61 5.66 170-71 5. 71 111.87 5.91 172.49 5.59 170.62 6. 20 111.61 6.112 ,12.20 5.54 170-55 6. 28 

(caa) r 16:,.47 5.61 162.67 5.89 161.65 5.71t 165.:,1 4.74 16:,.68 8.:,1 , .59 .71 7. 76 161.62 5. :,7 162.21 5.24 160.92 lt.42 

Veighl 
II 71t.41 9. 49 78.98 7.58 76 . 21 11t.62 78.51 9.35 79.99 11 .90 71-32 10.36 78.93 10.22 86.91 7. 41 77,13 10.38 

(kpe) , &1 .5, 10.36 70.10 12.46 67.61 7,01 63.41 7,85 74 . 11 13.54 70.28 15,94 68.73 8.79 70,23 12,55 68.19 8.95 

1111 II 26.41t :,.o8 27.67 lt • .}8 26.10 4.lt5 26.22 lt.95 28.29 4.0:, 27.52 It.CY/ 26.04 :,.05 28.1t9 lt.53 26.47 lt ,98 
(Veigbl~ 
height) , 24. 11 :,.56 26 .42 3.21 25 .85 3.14 23.21 3.78 27 .79 U5 27.31 4.19 26.46 3.86 26,71 lt.73 26.33 3. 27 

II 122.lt1 9.119 128.98 14 . tw; ,,a.ii, 16.09 127-19 11.lt4 ,:,:,.28 11.22 144 .66 16.88 126.71 15.1t9 ,:,1.55 16.49 134.06 15-91 
Syetollc 
B.P. , 117°51 10.36 12_:,.10 12.46 1}3-15 16.98 118.51 11t.72 129-21 16 .44 ,:,1.43 14.64 119°61 11.8:, 128.37 12.0lt 135.64 15.58 

D1Aetolic 
II 81.41 6.32 89.67 7.98 87.31 8.81 83.0lt 6.88 84.02 8.1t5 87.71 10.811 81.63 6.43 83.52 7.88 85.01 9. 11 

B.P. 
I' 78.:,:, 9.95 Slt.25 9.57 8". 73 10.19 78.12 11.35 80.26 7.:,5 81.42 6.91 76.87 6.73 82. 21 6.35 88.58 6. 40 

~ 
II 202,34 23.89 219-54 26.75 232.35 31.36 202.31 26.21 219.08 27.:,7 226.25 29.22 198.77 2:,.97 212.38 27 .92 225.03 34,74 

cboleaterol f 200.47 19.83 226.92 21.11 z,o.55 22.27 223.lt1 25.19 2'°-11 :,2.5'+ 251.85 32.27 193-41 21.51 216.82 28.52 221.14 25.,0 

faati11g II 91 -39 12.99 96.71 19.41 103.40 33.66 93.14 16.97 94.59 15.87 110.27 36.83 97.66 12.67 98.88 52. :,4 109. 16 72.83 
blood 
glucose I' 90.2() 9.57 96.97 8.56 105-71 29.24 89.41 5.96 112.11 51-98 119-71 ,1.:,2 90.89 16.53 105-74 62.16 101 .01 41 .80 



TABLE 70 

SMOKING HABITS OF PATIENTS WITH INTERMITIENT 

CLAUDICATION (IC) 

No. of' patients with IC 

Males Females 

Never smoked 1 0 

Ex-smokers ') 2 

Current smokers 16 4 

T 0 T A L 20 6 



TABLE 71 

ACTIVITIES OF VIGOROUS EXERCISE 

Activity 

Recreation 

"Keep-f'it" 

Physical work I 

Gardening 

Do-it-yourself' 

Other 

Examples of' "Vigorous Exercise" 

Swimming, tennis, 
hill-climbing; 
f'ied) 

sailing as crew1 
dancing (speci-

Morning exercises, 5BX* 

Planting bushes, 
felling trees; 
allotment 

clearing scrub, 
any work on own 

Building in stone or concrete/ 
demolition 

Moving heavy objects; major, 
rusted, car repairs 

Getting about Brisk walking in town, over rough 
country; running; cycling 
(not otherwise specified) I 

Climbing up stairs 500+ daily 

• Royal Canadian Air Force fitness system 

I Spell or over )0 minutes, and/or total of 1 hour or more . 



TABLE 72 

EXERCISE IN LEISURE-TIME BY AGE AND SEX 

JO - )9 years 40 - 49 years 50 - 60 years T O T A L 

Mal.es Females Males Females Hales Females Hales Females 

Doing No . )1) 2)8 1)2 7) 7) 45 518 )56 
Vigorous" 
Exercise 50.7 47.0 27 . 4 26.9 21.2 24.2 35.9 )7.0 

Not No. )04 268 )50 198 272 141 926 607 
Doing " 
Vigorous 49.J 5) , 0 72. 6 7). l 78,8 75.8 64 . l 6J.O 

Exercise 

No . 6 17 506 482 271 J45 186 1444 96) 
TOTAL 

" 100 . 0 100 . 0 100.0 100.0 100.0 100.0 100.0 100.0 



TABLE 73 

FREQUENCY OF EXERCISE IN LEISURE- TI.HE BY AGE AND SEX 

JO - J9 years 40 - 49 years 50 - 60 years T O T A L 

Males Females Males Females Males Females Males Females 

No . 69 51 )6 14 22 9 127 74 
Daily 

" 22.1 21.4 27 , J 19.2 JO . 1 20 . 0 24.5 20 . 8 

No . 6) JJ )5 ) 2J 16 121 52 
Weekly 

" 20 . 1 1J , 9 26 . 5 4.1 Jl.5 35 . 6 2J . 4 14.6 

No. 181 154 61 56 28 20 270 2JO 
Occasionally 

" 57 . 8 64 . 7 46.2 76 . 7 )8.4 44.4 52 . 1 64.6 

No . JlJ 2J8 1J2 73 7J 45 518 J56 
T O T A L 

" 100.0 100. 0 100.0 100. 0 100.0 100.0 100 . 0 100 . 0 



TABLE 74 

Prevcllence of An~i.na and mt Md E:xercise in l e isure time 

Pf,e and Sex N«;INA FMI 

N !bing exercise ti Not doing exercise N 
!bing exercise N lt>t doing exercise 

. No • \ No. \ No. \ No. \ 

H 313 3 0.9 3()11 10 3. 3 313 2 0.6 3()11 7 2.3 
30 - 39 

r 238 l 0.11 268 3 1.1 238 0 0 268 2 0.7 

H 132 0 0 350 18 5.1 137 0 0 350 10 2.8 
110 - 119 

r 73 0 0 198 7 3.5 73 0 0 198 3 1.5 

H 73 0 0 272 211 8 . 8 73 0 0 272 16 5. 9 
SO - 60 

r 115 0 0 1111 8 5.6 45 0 0 141 2 1.4 

H 518 3 0.6 926 52 5.6 518 2 0.11 926 33 3.5 
Total 

r 356 l 0.6 307 18 2.9 356 0 0 607 7 1. 1 

H 0.11 5.2 0.3 3. 3 
.t«e-adjusted 

r 0.2 2.6 0.0 1.1 

Significance of exercise 
cootrolling for age and sex P <0.001 N.0.001 



Ti\0LE 75 

es and -i.schaemic-

"f,e and Sex lschaan.ic-type ECXi charf.es . Ischaenic-type EC; changes 
wittn.it syn,ptans 

N O>iJ,e exercise N Not do~ exercise N O>.l.ng exereise N Not doing exercise 
No . \ No. \ No. \ No. \ 

H 313 0 0 JOII 11 3.6 313 0 0 3()11 3 0. 9 
JO - 39 

r 238 0 0 268 s 1.8 238 0 0 268 2 0. 7 

H 132 0 0 350 211 6.8 132 0 0 350 111 11 .0 
ltO - 119 

r 73 l 1.11 198 4 2.0 73 1 1.11 198 1 0. 5 

H 73 2 2.7 272 32 ll.7 73 2 2. 7 272 18 6.6 
50 - 60 

r 11S 0 0 1111 12 8.S 115 0 0 1111 7 11 .9 

H 518 2 0.11 926 67 7.2 518 2 0.11 926 35 3.8 
Total 

r 356 l 0.3 607 21 3.11 3S6 l 0.3 607 10 1.6 
-

H 0.6 6.6 0.6 3.3 
"f,e-adjusted 

r 0.11 3.1 0.11 1.11 

Significance of exercise 
cootrolling for age and sex p,~0 .001 P<.0.001 



Height (c1115) 

Weight (l<GHs) 

BHI <W5ight/ 
Height ) 

Systolic 8.P. 

DiaHolic 8. P. 

Plasaa 
cholesterol 

fasting Blood 
Glucose 

TJ\B LIL2§. 

Age- Speci f j c Hea n& 5 Standard Devi at ions o f 
Coronary Ri sk fact ors by Vigorous Exe r c i s e & Sex 

Doing Exercise Not Doing Exercise 

30-J9 110-lf9 50-60 J0-39 li0-lf9 50-60 
-

lt s.o i S.D i s .o i S.D X S.D x S.D 

H 172.06 6.01 172. 73 5. 16 170. 74 ~-77 171. 87 s. 75 172 . 26 5. 76 170. 59 6. 31 

r 162 . 28 5. 31f 161.52 lf:71 159.56 3.95 161.47 5. 49 162.56 5 . 53 161. 5S 11 , 811 

H 711.53 lCl.91 76 . 52 10 .42 74.62 11. 26 77 . 111 IC\ 56 85 . 66 7. 36 77 . 27 12 . 78 

r 67.71 7.112 68.22 10.05 66.27 8. 111 68 . 31 7. 711 71 . 29 13. 16 68. 65 8. 58 

H 25.18 II.till 25.61 •. 96 25.511 L28 26 . 22 11 . 33 29 . 12 4 . 31 26 . 51 3. 82 

r 25.99 J.52 25.77 3. 74 26.01 l. 88 26 . 32 ) . 82 27.01 lf . 91 26 . 31 4-15 

H 125. 72 10.38 )19. 39 12.q1 1311.66 12 . 51 127. 38 11. 86 132 . 36 15 . 92 136. 811 16 . 76 

r 121.02 13.14 127.116 8.•12 132. 33 7. 81 119 . 22 11. 79 129 . 92 111 . 37 137. 38 17. 52 

H 81.12 6.06 811.65 5. 02 85.Qll 6. 65 81.96 6. 68 86 . 73 9. 11 86 . 82 9. 116 

r 77.99 7.19 00.96 s.111, 79.89 5. 06 76 . 23 7. 15 8J. 09 7. 311 90. 32 8. 02 

H 197.88 21.117 210.06 27.61 215.26 26 . 111 203 . 05 26 . 11 217. 27 27. 116 228 . 113 34 . 29 

r 193. 62 21.55 213.05 21.58 218. 56 211 . 89 1911 . 89 21. 32 220. 25 29 . 52 2211 . 51 211 . 88 

H 90.12 10. 72 911.68 13. 78 94.9113. 73 91.91 14 . 6ti 99 .05 116 . 411 109 . 81 611 . 72 

r 90.09 10.23 95.29 111.06 90.06 6. 79 91.1111 19 . 119 107. 83 66 . 51 105. 77 1111 . 62 
. 



TABLE 77 

Age~adjusted ~ercents~ of ~Coronary Risk Factors by Vigorous Exercise & Sex 

HALES FEMALES 

Doing Not doing Doing Not doing 
Exercise Exercise Exercise Exercise 

Height 
Percent~ 176 ems (Males) 20. 9 21. 3 15.8 18.6 
Percent ~ 166 ems (Females) 

BMI (Weight/Height2) 15.1 25.5 14. l 20.4 Percent~ 28 

Blood Pressure 
Percent Normotensive 73.4 63.6 90.6 81.8 
Percent Borderline 20. 3 25.2 6.8 10.3 Hypertensive 
Percent Hypertensive 6.3 11.2 2.6 7.9 

Plasma cholesterol 29.5 37.7 28.7 32.7 Percent ~ 220 mgl 

Fasting Blood Glucose 2.1 5.4 0.4 6.0 Percent ~ 120 mgl 
--

Percent smokers 40.6 49.4 12.6 15.8 
Percent ex smokers 16.2 13.l 2.3 3.9 

Behaviour Pattern 53.8 38.3 57.5 35.8 Percent Type A 

Bread 
White 43.4 49.9 49.3 51. 8 
Brown 14.9 11.2 13.2 9.4 
Both 41. 6 38.9 38.5 38.8 

N 
OD 
OD 



TABIB 78 

BEING BOSSY OR DOMINATING 

30 - 39 40 - 49 50 - 60 N 

Male Feaale Male Female Hale Female Male Female 

No. 69 20 84 42 63 19 216 81 
tery well 

s 11.2 4.0 17.4 15.5 18,3 10.2 15.0 8.4 

No. 233 192 187 122 142 88 562 402 
Fairly well 

s. 37 .8 37.9 38.8 45.0 41.2 47.3 38.9 41. 7 

No. 143 142 129 66 76 53 348 261 
So.what 

s 23.2 28.1 26 .8 24.4 22,0 28 .5 24.1 27. 1 

No. 172 152 82 41 64 26 318 219 
Not at all 

s 27.9 30 .0 17 .0 15 .1 18.6 14,0 22.0 22.7 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100.0 lllO.O ! '.:~. :> 100.0 100.0 100.0 noo.o 100 .0 



TABlE 78 

BEING BOSSY OR DOMINATING 

30 - 39 40 - 49 50 - 60 N 

Male Feaale Male Female Male Female Male Female 

No. 69 20 84 42 63 19 216 81 
Very well 

s 11.2 4.0 17.4 15.5 18.3 10.2 15.0 8.4 

No. 233 192 187 122 142 88 562 402 
Fairly wll 

i. 37.8 37.9 38.8 45.0 41.2 47.3 38.9 41. 7 

No. 143 142 129 66 76 53 348 261 
~t 

s 23.2 28.1 26.8 24.4 22.0 28.5 24. l 27.1 

No. 172 152 82 41 64 26 318 219 
Not at all 

i 27.9 30.0 17 .0 15.1 18.6 14.0 22.0 22.7 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100 .0 100 .0 ! ':~ . :i 100 .0 100.0 100.0 100.0 100.0 



TABLE 79 

HAVI NG A STRONG NEED TO EXCEL IN MOST THINGS 

30 - 39 40 - 49 50 - 60 N 

Male Feaale Male fe1111le Male Feaale "41e Female 

No. 395 2ao I 211 93 127 44 733 417 
Very •11 

s 64.0 55.3 43.8 34.3 36.8 23 .7 50.8 43.3 
--

No. 145 160 170 100 121 87 436 347 
Fairly well 

s 23.5 31.6 35.3 36.9 35.1 46.8 30.2 36.0 

No. 47 49 73 60 64 41 184 150 
Soawhat 

s 7.6 9.7 15.1 22.1 18.6 22.0 12.7 15.6 
----

No . 30 17 28 18 33 14 91 49 
Not at all 

s 4.9 3.4 5.8 6.6 9.6 7.5 6.3 5. 1 
--

No. 617 506 482 271 345 186 1444 963 
Toul 

s 100.0 100 .0 100.0 100. 0 100 .0 100.0 100.0 100.0 
- -----



TABLE 80 

USUALLY FEELING PRESSED FOR TIME 

30 - 39 40 - 49 50 - 60 N 

Male Female Male Feniale Male female Male Female _,_ 

No. 126 141 92 48 50 23 268 212 
Very wll 

s 20.4 27.7 19.1 17 .7 14.5 12.4 18.6 21.9 

No. 187 151 156 94 94 58 437 303 
Fairly well 

s 30.3 29.8 32.4 34.7 27.2 31.2 30.3 31.5 

No. 158 149 134 89 120 75 412 313 
Somwhat 

s 25.6 29.4 27.8 32.8 34.8 40.3 28.5 32.5 

No. 146 65 100 40 81 30 327 135 
Not at all 

s 23.7 12.8 20.7 14.8 23.5 16. 1 22.6 14.0 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100.0 100.0 100.0 100.0 100 .0 100.0 100.0 100.0 



TABIE 81 

BEING HARD DRIVING AND COMPETITIVE 

30 - 39 40 - 49 50 - 60 N 

Male Feaale Male Female Male Female Male Female 

No. 374 240 189 64 107 31 670 335 
Very well 

s 60.6 47.4 39 .2 23.6 31.0 16.7 46.4 34.8 

No. 162 187 153 127 107 78 422 392 
Fairly -.ell 

s 26.3 37.0 31. 7 46.9 31.0 41.9 29.2 40. 7 
-- -----

No. 47 53 93 59 72 48 212 lGO 
Scaewhat 

s 7.6 10.5 19.3 21.8 20.9 25.8 14.7 16.6 
-----

No. 34 26 47 21 59 29 140 76 
Not at all 

s 5.5 5. 1 9.8 7.7 17 .1 15.6 9.7 7.9 
-

No. 617 506 482 271 345 186 1444 963 
Total 

s 100.0 100. 0 100.0 DO.O 100.0 100 .0 100.0 100.0 



No. 
Very wll 

s 
No. 

Fairly .ell 
s 

No. 
Soaewhat 

i 

No. 
Not at all 

s 
-

No. 
Total 

s 

30 - 39 

Mlle Feaale 

153 111 

24,8 Zl.9 

236 207 

38.2 40.9 

120 100 

19.4 19.8 

108 88 

17 .5 17 .4 

617 506 

TABIE 82 

EATING TOO QUICKLY 

40 - 49 50 - 60 

Male Feeale Nie ~emaie 

86 27 59 6 

17.8 10.0 17 .1 3.2 

193 83 94 54 

40.0 30.6 27.2 29.0 

138 97 123 80 

28.6 35.8 35.7 43.0 

65 64 69 46 

13.5 23.6 20.0 24.7 

482 271 345 186 

100 .0 ~ ~ 100. 0 100 .0 100.0 100 .0 

N 

rio1e rema1e 

298 144 

20.6 15.0 

523 344 

36 .2 35.7 

381 277 

26.4 28.8 

242 198 

16.8 20.6 

1444 963 

100.0 100.0 



TNJU-: IU 
OFTEN FELT VERY PRESSED FOR TIME 

30 - 39 40 - 49 50 - 60 N 

Hale Female Male Female Male Female Male Female -
No. 191 199 151 100 116 71 458 370 

Yes 
% 31.0 39.3 31. 3 36.9 33.6 38.2 31. 7 38.4 

No. 426 307 331 171 229 115 986 593 
No 

% 69.0 60.7 68.7 63.1 66.4 61.8 68.3 61.6 

No. 617 506 482 271 345 186 1444 963 
Total 

% 100.0 100.0 100.0 100.0 100.0 100 . u 100.0 100.0 



No. 
Yes 

s -

No. 
No 

s 
--

No. 
Total 

s 

TJ\lllE 84 

OFTEN THINKING ABOUT WORK AFTER WORKING HOURS 

30 - J9 

Mal e Fet11le 

285 241 

46.2 47.6 

332 265 

53.8 52.4 

617 506 

100.n 100.0 

40 - 49 

Male 1-ema1e 

169 92 

35.1 33.9 

313 179 

64.9 66. l 

482 271 

100.0 100.0 

Nie temaie 

50 - 60 

1 

129 75 

37.4 40.3 

216 111 

62.6 59.7 

345 186 

100.0 100 . 0 

N 

1'14 le F 

583 

40.4 

861 

59.6 

1444 

100.0 

408 

42.4 

555 

57.6 

963 

100.0 



TADL~~ 8!> 

OFTEN STRETCHED BY WORK TO THE VERY LIMITS OF ENERGY ANO CAPACITY 

30· J9 40-49 50- 60 N 

Male Feaale Male Feaale Male Female Male Fl!llille 

No. 333 289 200 98 141 49 674 429 

Yes 
s 54.0 55.7 41.5 36.2 40.9 26.3 46.7 44.5 

No. 284 224 282 173 204 137 770 534 

No 
s 46.0 44.3 58.5 63.8 59.1 73.7 53.3 55.5 

No. 617 506 482 271 345 186 1444 963 

Total 
100.0 ! 100.0 wo.o s 100 . 0 100 . 0 100.0 100.0 100.0 



TABLE 8§ 

OFTEN FELT UNCERTAIN OR DISSATISFIED ABOUT PERFORMANCE OF WORK 

30 - 39 40 - 49 50 - 60 N 

Male Feaale Male Female Male tema1e !'la 1e fl!IIIGlle 

No. 171 123 121 59 78 43 370 225 
Yes 

s 27.7 24.3 25.1 21.8 22.6 23. 1 25.6 23.4 

No. 446 383 361 212 267 143 1074 738 

No 
s n.3 75.7 74.9 78.2 77.4 76.9 74.4 76.6 

No. 617 506 482 271 345 186 1444 963 
Total 

s 100. 0 100 .0 100.0 100 . 0 100.0 100 . 0 100.0 100.0 



"1°1\flLP. 8 7 

GETTING QUITE UPSET WHEN WAITING FOR ANYTHING 

30 - 39 40 - 49 50 - 60 N 

Hale Feaale Male Female Male Female Male Female 

No. 413 378 303 186 217 118 933 682 

Yes 
s 66.9 74.7 62.9 68.6 62.9 63.4 64.6 70.8 

No. 204 128 179 85 128 68 511 281 

No 
s 33.l 25.3 37.l 31.4 37.l 36.6 35.4 29.2 

No. 617 506 482 271 345 186 1444 963 

Total 
s 100.0 100.0 100.0 100.0 100.0 100.0 hOO.O 100.0 
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TABLE 88 

sco rina Scale for Framingham Type A Behavior Pattern Questions 

Very Fairly Some - Not at 
well well what all ----

1. Being bossy or dominating 

2. Having a strong need to excel 
(be best) in most things 

3. Usually feeling pressed 
for time 

4. Being hard driving and 
competitive 

5. Eating too quickly 

l 

1 

1 

1 

l 

6. Have you often felt pressed for time? 

7. Has your work often stayed with you 
so that you were thinking about it 
after working hours? 

8. Has your work often stretched you to 
the very limits of your energy and 
capacity? 

9. Have you often felt uncertain, 
uncomfortable or dissatisfied with 
how well you wete doing in your 
regular line of work? 

10. Do you get quite upset when you have 
to wait for anything? 

.67 

• 6 7 

.67 

• 6 7 

.67 

.33 

.33 

. 33 

.33 

• 33 

"ies No 

l 0 

l 0 

1 0 

l 0 

l 0 

N.B. Because of the variety of item responses throughout 

the questionnaire i.e. yes-no or multiple choice 

response sets, scales were scored by summing the 

responses to each question (valued from Oto 1, 

meaning complete presence of a trait) and dividing 

by the number of questions, 

0 

0 

0 

0 

0 



T/\0 l,F: 8 

Prevalence of Anqina a nd PMI an d Type o f Be h a v iou r 

Age and Sex 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adjusted 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

N 

270 

217 

24 7 

144 

205 

101 

722 

462 

Type B 
No. 

3 

1 

B 

4 

10 

l 

21 

6 

ANGINA 

% 

1. 1 

o. 5 

3, 2 

2 . 8 

4. 9 

l.O 

2 . 9 

1. 3 

2.7 

1. 2 

N 

34 7 

289 

235 

127 

140 

85 

722 

501 

Significance of behaviour 
pattern controll ing for 
age and sex O • l ~ P > 0 • 0 5 

Type A 
No. 

10 

3 

10 

3 

14 

7 

34 

13 

% 

2 , 9 

l. O 

4, 3 

2 , 4 

10 . 0 

8. 2 

4.7 

2 . 6 

5.1 

?,8 

N 

270 

217 

24 7 

144 

205 

101 

722 

462 

Type B 
No. 

4 

0 

2 

0 

4 

0 

10 

0 

PMI 

% 

1-5 

0 

0.8 

0 

2.0 

0 

1. 4 

0 

1.4 

0.0 

N 

347 

289 

235 

127 

140 

85 

722 

501 

P<0.01 

Type A 
No. 

5 

2 

8 

3 

12 

2 

25 

7 

% 

1. 4 

o. 7 

3,4 

2. 4 

8.6 

2. 4 

3.5 

l .4 

3.8 

.5 



'fl\OLE 90 

Age and Sex lschaemlc-type ECG changes 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adjusted 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

N 
Type tt 
No. 

270 6 

217 I 

247 6 

144 0 

205 17 

101 1 

722 24 

462 2 

Significance of behaviour 
pattern controlling for 
age and sex 

' 
2.2 

o.s 
2.4 

0 

e.J 

1.0 

4.0 

0,4 

3,7 

0. 4. 

N 

347 

269 

235 

127 

140 

85 

722. 

501 

P <0.01 

Type I\ 
No. 

s 

4 

18 

5 

17 

11 

40 

20 

' 
I. 4 

I." 
7.7 

3. 9 

12. 1 

12 .9 

5.5 

4.0 

6.1 

4.3 

symptoms 

lschaemic-type ECG changes 
without symptoms 

N 
Type R N 

Type ,. 

No. ' No. 

no ;l 0.7 347 1 

?17 1 0.5 289 , 
:>47 3 1. 2 2}5 11 

,,,,. 0 0 127 2 

i'()5 ,, 5.4 ,40 9 

10, , , .o 85 6 

72? ,o 2.2 722 2, 

46;! 2. o.4 501 9 

2 . :> 

o.4 

~0.1 

' 
0.3 

0,3 

l,,7 

1.5 

6.4 

7.1 

,2 .9 

, .8 

} .2 

, .9 

(,0 

0 .... 



TABLE 91 

Prevalence of !HD & type of behaviour - Males 

N ANGINA 
AGE & 

TYPE OF 

BEHAVIOUR No 

Type A 347 10 
30-38 

Type B 270 3 

Type A 235 10 
lco-49 

Type B 247 8 

' 

Type A 140 14 
50-60 

Type B 205 10 

Type A 722 34 
Total 

Type B 722 21 

Age- Type A 

adjusted Type B 

Significan<eof behaviour 
pattern controlling for P(0.05 
age 

' 
2.9 

l.l 

4.3 

3.2 

10.0 

4.9 

4.7 

2.9 

5.1 

2. 7 

PM1 

No 

5 

4 

8 

2 

12 

4 

25 

10 

' 
1. 4 

1.5 

3.4 

0.8 

8.6 

2.0 

3.5 

l.4 

3. 8 

1.4 

P(O.O 1 

ECG 

No 

5 

6 

18 

6 

17 

17 

40 

29 

P(0.05 

' 
1. 4 

2.2 

7.7 

2.4 

12.l 

8.3 

5.5 

4.0 

6.1 

3.7 

ECG 
without 
symptoms 

No 

l 

2 

11 

3 

9 

11 

21 

10 

P>O.l 

' 
0.3 

o. 7 

4.7 

l. 2 

6.4 

5.4 

2.9 

2.2 

3.2 

2.2 

t,, 
0 
N 



TABLE 92 

Prevalence of lHO & type of behaviour - Females 

N ANGINA PHI ECG ECG 

AGE I 
without 
symptoms 

TYPE OF 

BEHAVIOUR No ' No ' No ' No ' 
Type A 289 3 1.0 2 0.7 4 1.4 1 0.3 

30-39 
Type 8 217 1 0.5 0 0 1 0.5 1 0.5 

Type A 127 3 2 . 4 3 2.4 5 3 . 9 2 1.5 

~0-49 
Type 8 144 4 2.8 0 0 0 0 0 0 

Type A 85 7 8.2 2 2.4 11 12 . 9 6 7.1 

50-60 
Type B 101 l 1.0 0 0 1 1.0 l 1.0 

Type A 501 13 2.6 7 1.4 20 4. 0 9 1.8 

rotal 
Type B 462 6 1.3 0 0 2 0.4 2 0. 4 

Age- Type A 2.8 1.5 4.3 1.9 

adjusted Type B 1.2 o.o 0.4 o. 4 

Significance of behaviour 
pattern controlli.ng for l>P)0.05 P(0.01 P(0.001 P(.0.05 

1.,1 

0 
1.,1 

age 



TABLE 93 

AGE ADJUSTED PERCENTS OF CORONARY RISK FACTORS 
BY BEHAVIOUR PATTERN AND SEX 

Males Females 

Tvpe A Type B Type A Type B 

BM! (wei ght/hei ght2 ) 
Percent .~28 22.8 21.1 17 .5 19. l 

Blood pressure 
Percent normotens i ve 65.6 68.6 79.2 86,6 

Percent borderline 23.5 22.6 12. 1 8.9 
hypertensive 

Percent hypertensive 10.8 8.8 8.7 4.4 

Plasma cholesterol 
Percent J220mg% 42. 1 28.3 36.6 27.3 

Fasting blood glucose 
Percent }l20mg% 6. 1 3. 1 3.9 4.9 

Srooki ng 
Percent smokers 48.1 45.1 19.9 9. 1 

percent Ex-smokers 16.5 11. 7 3.9 3.4 

percent never smoked 35.4 43.2 76.2 87.5 

Exercise in leisure time 
percent doing exerc 1 se 38.9 34.1 39.2 34,5 



TABLE 93 

AGE ADJUSTED PERCENTS OF CORONARY RISK FACTORS 
BY BEHAVIOUR PATTERN ANO SEX 

M 1 a es Females 

Type A Type B Type A Type 

BMI (weight/height2} 
Percent l28 22.8 21.1 17. 5 19 .1 

Blood pressure 
Percent normotens i ve 65.6 68.6 79.2 86.6 

Percent borderline 23.5 22.6 12. 1 8.9 hypertensive 

Percent hypertensive 10.8 8.8 8.7 4.4 

Plasma cho l es tero 1 
Percent J220mg% 42.l 28.3 36.6 27.3 

Fasting blood glucose 
Percent ~l 20mg% 6.1 3. l 3.9 4.9 

Smoking 
Percent smokers 48. l 45.1 19.9 9.1 

percent Ex-smokers 16.5 11. 7 3.9 3.4 

percent never smoked 35.4 43.2 76.2 87.5 

Exercise in leisure time 
percent doing exercise 38.9 34. l 39.2 34.5 

B 



TABLE 9 4 

Aae-specific_means___!_ standard deviations of coronar~ risk f a ctors b~ beha viour Ea ttern & sex 

MALES FEMALES 

30-39 40- 4 9 50-60 30- 39 40-49 50-bO 

- s.o. - - s. o. x s. o. X S.D . X X S. D. X s . o. X 

Type A 172 . 42 5. 57 172. 86 5.25 172 . 09 5. 59 16l. 97 5. 39 162. 53 5. 46 l61.5 7 5 . 0 7 
Height (ems) 

Type B 171 . 38 6 . 19 171 . 95 5. 89 169.62 6.11 161. 69 5. 48 162 . OS 5,23 160 . 64 4 . 36 

Type A 76.49 9. 89 85 . 53 6 . 62 78 . 13 10. 76 71. 23 8.4 3 69 .4 3 9, 75 68 . 92 9.79 
Weight (kgms ) 

Type B 74. 75 7.32 80 . 91 9 . 97 75. 73 8.51 64.19 9. 15 70 . 87 8,52 67. 36 7.3 7 

BMI Type A 26.12 2 . 97 28 . 83 3. 85 26.37 3. 32 24 . 35 3. 91 26 . 31 3. 64 26 . 38 3.52 
(weight/ 
height2 Type B 25.43 2 . 48 2 7. 52 3. 52 26.26 4. 02 25 . 59 3. 05 26 . 99 4.38 26 . 11 2.66 

Syst olic Type A 126 . 98 12 . 04 133 . 51 16.43 136. 71 15 . 66 120 . 58 13 . 77 129 . 68 11.11 141. 60 16.11 
B,P, 
(mm Hg) Type B 125 . 96 9 . 91 129 . 67 13 . 69 135. 89 16 .4 5 119 . 38 10. 47 128 . 89 14 .55 131. 58 14 .1 7 

Dias tolic Type A 81 . 67 6.41 86 . 04 9 .. 39 86.43 9 .4 7 77. 61 7. 84 82 . 61 6.87 86 . 29 9.39 
B.P . 
(mm Hg) '!"rpe B 81.35 6,34 86. 81 8. 19 86 . 09 8. 69 76 . 31 6. 22 82 . 43 7.02 89 . 06 8.29 

Plasma Type A 202. 11 24.61 221.58 2 8. 07 231. 27 28.89 193 .89 21. 91 219 . 22 25.33 232 . 03 23.07 
cholestero 1 
(mgl) Type B 19 7. 91 22 , 95 209.32 25.64 221. 81 29, 79 194 .83 20.78 21 7. 15 29. 79 215 . 51 24.04 

Fasting Type A 91.67 12 . 31 98 . 08 52 . 69 106. 39 32,15 90 . 24 17. 52 103 . 22 47 . 14 107. 47 52. 77 
Blood 
Glucose Type B 90.15 13.42 97. 62 20 . 27 106.59 40 .67 91. 56 13 . 24 105 . 84 37. 51 97 . 35 22. 49 

(.,I 

0 
V'I 



TABLE 95 

NATURE OF OCCUPATION , BY AGE AND SEX or THOSE EXAMINED 

30- 39 40- 49 50-60 Total 

No. ' No. \ No. \ No . \ 

Males 
(l) Administrative Staff 163 26.4 164 34 . l 138 40 . 0 465 32.2 

(2) Teaching Staff 309 50.l 135 28 . 0 79 22 . 9 52 3 36.2 

(3) Manual Workers 145 23.5 183 37 . 9 12 8 37.l 456 31.6 

Total 617 100.0 482 100.0 345 100.0 1444 100 . 0 

Females 

(l) Administrative Staff 14 7 29.l 80 29.6 56 30.l 2 82 29.4 

(2) Teaching Staff 239 4 7. 2 105 38. 7 64 34.4 408 4 2. 4 

( 3) Hanual Workers 120 23 .7 86 31. 7 66 35.5 272 28 . 2 

Total 506 100.0 271 100.0 186 100.0 963 100.0 



TABLE 96 

Prevalence of Angina & Occu~acion 

Administrative Staff Teaching Staff 

Age & Sex 
N ANGI NA N ANGINA 

30- 39 

40- 49 

50- 60 

I Total 

Age

adjusted 

M 

r 

M 

r 

M 

F 

M 

r 

M 

r 

Ro 

163 5 

14 7 2 

164 7 

BO 2 

13B 12 

56 5 

465 24 

2 8 3 9 

Significance of occupat ion controlling 
for age and s e x 

'i 

3 . 1 

1.4 

4. 3 

2. 5 

8. 7 

8.9 

5. 2 

3. 2 

4. 8 

3 . 

309 

2 39 

135 

105 

79 

64 

52 3 

40B 

No 

7 

2 

4 

2 

l 

0 

12 

4 

P(.0.05 

' 
2. 3 

0 . 8 

3.0 

1.9 

1.3 

0 

2. 3 

0.9 

2 . J 

0.9 

Manual Workers 

N ANGINA 
Ro 

145 1 

120 0 

1B 3 7 

86 3 

128 11 

66 3 

456 19 

272 6 

'i 

0 . 7 

0 

3 . 8 

3. 5 

B. 6 

4. 5 

4.2 

2.2 

3. 6 

1.8 



TABLC 97 

Prevalence of Possible Myocardial Infarction & Occupation 

Administrative Staff 

Age & Sex 

30- 39 

110- 49 

50-60 

Total 

Age

adjusted 

H 

r 

H 

r 

H 

r 

H 

r 

H 

r 

N 

163 

1117 

164 

80 

138 

56 

1165 

2 83 

Significance of occupation 
controlling for age and sex 

PHI 
No 

4 

2 

7 

7 

11 

0 

22 

II 

' 
2.5 

1.11 

II. 3 

2 . 5 

8.0 

0 

•1. 7 

1.11 

II.II 

1.11 

Teaching Staff 

N PHI 
Flo 

309 II 

239 0 

135 7 

105 0 

79 0 

611 0 

52 3 6 

1108 0 

P<.0.001 

' 
1. J 

0 

l. 5 

0 

0 

0 

1.l 

0 

1. 1 

0 . 00 

Manual Workers 

N PHI 
Ro 

145 l 

120 0 

183 l 

86 1 

128 5 

66 2 

1156 7 

272 3 

' 
0.7 

0 

o. s 
1. 2 

3. 9 

3, 0 

l. 5 

1.1 

1.11 

0 . 9 



TABLC 98 
Prevalence of ischaemic type CCG & Occupation 

Ad•inistrative Staff 

Age & Sex 

30-39 

110-49 

so-so 

Total 

Age

adjusted 

H 

r 

H 

r 

H 

r 

H 

r 

H 

r 

N 

163 

1117 

1611 

80 

138 

56 

1165 

283 

Significa nce of occupation 
controlling for age and sex 

ECG 
No 

6 

3 

111 

3 

23 

3 

113 

9 

' 
3. 1 

2.0 

8.5 

J. 7 

16 . 7 

5. II 

9 . 2 

3.2 

2. II 

3.) 

Teaching Sta ff 

N CCG 
No 

309 II 

2 39 2 

135 7 

105 7 

79 0 

6 11 II 

523 ll 

408 8 

P(o. 001 

' 
1.3 

0 . 8 

5.2 

1. 9 

0 

6.3 

2 .1 

1.9 

2.3 

7.1 

Manual Workers 

N ECG 
No 

)115 l 

120 0 

183 3 

86 0 

128 11 

66 5 

456 15 

272 5 

' 
0 . 7 

0 

1.6 

0 

8.6 

7.6 

J. 3 

1.8 

2.9 
l. s 



TABLC gq 

Pre valence of ischaemic type CCG wi thout svmptoms & occupation 

Administrat i ve Staff 

Age & Sex 

30-39 

40- 49 

S0- 60 

Total 

Age

adjusted 

H 

r 

H 

r 

H 

r 

H 

r 

H 

r 

N 

163 

147 

164 

BO 

138 

56 

ij6S 

283 

Si gnificance of occupation 
controlling for age and sex 

CCG 
without 
sym(!toms 

I No 

1 

0 

9 

0 

17 

1 

22 

1 

0.6 

0 

5. s 

0 

8. 7 

1.8 

4. 7 

0.4 

11. ? 

0 . 3 

N 

309 

239 

135 

105 

79 

64 

573 

1108 

Teaching Staff 

p) O. l 

CCG 
without 
s ymptoms 

' No 

2 

2 

3 

2 

0 

4 

5 

8 

0 . 6 

0 . 8 

2 . '1 

l. 9 

0 

6. 3 

0 . 9 

1. 9 

0.9 

1.1 

N 

145 

120 

183 

86 

12 8 

66 

45 6 

272 

Hanual Workers 

CCG 
without 
symptoms 
Ro I 

0 

0 

2 

0 

8 

2 

10 

2 

0 

0 

1.1 

0 

6 . 3 

3. 0 

2 . 2 

0.7 

l.9 
0 . 6 

c.,a .... 
0 



r 11 11u; 11,Q 

Heann~~tanda r d ~~ rors o f meano and perc entagee o f coronary risk factors by sex and occupa t ion 

Holes Ft!at1l 11e 

Variabl e Adainietrathe Teaching Manual Acwin ielrative Teaching Manual 

Height 
Mean+ SDI 172.6 ,! 0.26 171 .5 ,! 0.29 110.8 ,! 0 .27 161 .8 + 0.29 161 .7 ,! 0.24 161.7 ! 0.}2 
Percent~ 176 cae ( .. lee) 29.9 22 . 1 20.5 15 .9 17.5 21.9 
Percent~ 166 caa ( r-1ee) 

l!MI (lleight/lleight2 ) 
Mean+ SDI 27.} + 0.17 25 . 2 + 0.82 26.6 + 0. 7} 26.0 + 1.1,4 25 . lt ♦ 0.76 27. 1 + 1. 16 
Percent~28 25:8 11:2 22:8 20:, 11:2 25:8 

Systolic 8.1'. 
Mean + SD( 1}0.2 + 0.65 121. 2 + o.&, 127. 7 + 0.59 126. 2 + o.88 122.7 + 0. 61 122 . lt + o.8o 
Percent~ 160 5:8 5:1 6:o 5:9 2:6 ,:2 

Diastolic 8 ,P. 
Mean+ Slit 81 .5 + 0.}4 80. 6 + 0.35 81 .9 + 0,}9 78 .1 + o.1+8 71.8 + o.}6 76. 6 + 0,47 
Percent~ 95 ~:9 3: 6 6:1 i.:2 2:, 2:1 

Pl•- Cboleele.rol 
Mean+ SDt 217.5 + 1, 24 211 .6 + 1. 18 208., + 1.45 210.} + 1. 2} 104 . 1 ♦ 1,1} ~ -? + 1.65 
Perceiit~220 ag " 42:2 ,4:8 29:3 ,a:5 26:9 ,o: 8 

fasting blood glucoae 
Mean ♦ SDt 8}.9 + 0.9} 79 . 2 + 0.79 8}.1 + 1.21t 80.8 + 1.4} 78 .} + 1. 16 82.6 + 1.58 
Perceiiq 120 ag " 5:, 2:8 5:1, 1t:2 2:i. 6:8 

Saoking 
Percent aaokere "6. , }9.6 55.3 21.9 10. 1 1},9 
Ne•er aaoked }?.8 '44 .0 }lt . 4 71 ,4 86 .7 84 .6 
Ex-aaokere 16.1 16.4 10.} 6. 7 3.2 1.5 

Sxerciee iJa l■ illllJ"■ tiae 
Percent doi.ng exercise 37.3 1t2.9 27.5 4<>.} 1t5.1 22 .9 



T/\Bl.E 10 I 

Prf'vnlrnr.f' of ll'fl)orl"l vcnr111 ia by Aile &, s .. x 

30 - 39 1t0 - 49 50 - 60 All subjects 

Kales Fet111les Kales Females Kales Fecaleo Males Females 

No. or 617 ~ "82 271 345 186 1444 963 Subjects 

No . vi th 
9 6 19 21 36 17 64 411 

Hyperglycanis 

" vi th 1.4 1.2 3-~ 7-7 10.4 9. 1 4.4 4.5 liyperglycaetlia 



1'/\lllE I 02 

Prevalence of anqJna and PHI and Fasting blood glucose level 

Age and Sex ANGINA 

N 
FBS <. 120 mg\ 

N 
PBS ~ 120 mg\ 

M 
30 - 39 

F 

" 40 - 49 
p 

M 
50 - 60 

p 

M 
:rotal 

p 

M 
Age-adjusted , 

No. 

608 12 

500 4 

463 16 

250 6 

309 19 

169 7 

lJB0 47 

919 17 

Significance of hyperglycaemia 
controlling for age and sex 

' 
1.9 

0.8 

3. 4 

2 . 4 

6 . 1 

4. 1 

3. 4 

i.a 

J', . 4 

1. 9 

No . 

9 1 

6 0 

19 2 

21 1 

36 5 

17 l 

64 8 

44 2 

P <0.05 

' 
11. 1 

0 

10 . 5 

4. 8 

13.9 

5.9 

12.5 

4.5 

11.6 

2.5 

N 

608 

500 

463 

250 

309 

169 

lJB0 

919 

PBS <.120 mg\ 
No. 

8 

2 

9 

2 

10 

l 

27 

5 

' 
1.3 

0.4 

1.9 

0 . 8 

3. 2 

0 . 6 

l. 9 

0 . 5 

1.9 

0.5 

PHI 

N 

9 

6 

19 

21 

36 

17 

64 

44 

P <.0.001 

PBS ~120 mgl 
No. 

1 

0 

1 

l 

6 

l 

8 

2 

' 
11.1 

0 

5 . 

4. E 

16 , 1 

5 . 9 

12 . ~ 

4. 5 

10 . 5 

2. 5 



TAB!E 103 

Prevalence of ischaemic-t chanqes and ischaemic-t toms 
asting blood glucose level 

Age and Sex I schaemi c-type ECG changes Ischaeml c-type ECG changes 
without s ymptoms 

N 
FBS .( 120 mg \ N 

f'BS ~120 mg\ N 
FBS..C::120 mg\ N 

FBS ~ 120 mg \ 

No. \ No. \ No. ' No. ' 
M 608 10 l.6 9 1 11. l 608 3 0 . 5 9 0 0 

30 - 39 
F 500 5 1. 0 6 0 0 500 2 0 . 4 6 0 0 

M 463 21 4.5 19 3 15 . 7 463 12 2 . 6 19 2 10 . 5 

40 - 49 
F 250 4 l.6 21 l 4 . B 250 2 D. B 21 0 0 

M 309 26 8. 4 36 8 22 . 2 309 18 5 . 8 36 2 5 . 6 

so - 60 
F 169 9 5.3 17 3 17 . 6 169 6 3. 5 17 l 5 . 9 

M 1380 57 4. l 64 12 18 . 7 1380 33 2 .4 64 4 6 . 2 

Tota l 
F 919 18 1. 9 44 4 9 . l 919 10 1. l 44 1 2. 3 

M 4 . 2 15.3 2.5 4 . 8 

Age-adjusted 
p 2.0 4.7 1.1 1.1 

Significance of hyperglycae111ia 
controlling for age and sex P (.0.01 P > 0.1 



T/\BIE 104 

Results of Water Analysis done in London and Amman 
-- --- - r Ca P(as phosphate) Hg re Zn 

Deep well I 75 <. 0.1 ppm 33 <,.0.01 <_0.01 
London i 

I ppm ppm ppm ppm 
I 

Analysis Spring water 

\ 

72 (O.l ppm 

! 
21 I ,0.01 ,0.01 

ppm pp111 I ppm ppm 
I 

I 

Alunan 
Deep well 67.3 <. 0.1 ppm I 33.1 (0.1 <_0.1 

I 
ppm ppm ppm ppm 

I 

Analysis Spring water I 67 .o (0.1 ppm I 22 . 1 <0.1 I ~0 . 1 
I ppm ppm ppm ppm 

Pb I 
< 0.1 

ppm 

<. 0.1 
ppm 

<..0.1 
ppm 

I (..O. l 
ppm 

N02 
N0 3 

<..0.003 <.0.5 
ppm ppm 

<..0.003 6 
ppm ppm 

C.0.01 ,o. 5 

! ppm ppm 

I <.0.01 5 
ppm ppm 

vi ,... 
u, 



TABLE 105 

PREVALEN CE OF IHD & ORAL CON T RACEP TIVES 

N l\NGINA PM! ECG ECG 
without 

AGE symptoms 

No I No ' No ' No ' 
Users 59 0 0 2 3.4 4 6.8 2 3. 4 

30-39 Ex-users 90 1 1.1 0 0 0 0 0 0 

Never Used 357 3 0.8 0 0 1 0.3 0 0 

Users 22 1 4. 5 0 0 1 4.5 0 0 
40-49 Ex-users 70 0 0 2 2.9 2 2.9 1 1.4 

Never Used 170 6 3. 3 l 0.6 2 l.l l 0.6 

Users 3 0 0 0 0 0 0 0 0 
50-60 Ex-users 69 5 7.2 1 1.4 7 1O.l 5 7. 7 

Never Used 114 3 2. 6 l 0 . 8 5 4.4 2 1.7 

Users 84 1 l.2 2 2. 4 5 6.0 2 2 . 4 
Total Ex-users 229 6 2.6 3 l. 3 9 3.9 6 2. 6 

Never Used 650 12 1.8 2 o. 3 8 1.2 3 0 . 4 

Users 1.3 1.8 4.8 1.8 
Age~djusted Ex-users 2.0 l. l 2 . 8 1.8 t,, 

Never Used 1. 8 0 . 3 l. 3 0 . 5 .... 
Q\ 

Significance of oral contraceptives 
controlling for age P>O. l O.O5{P(O. l P<..0.01 P<.o.o5 



T/'J]LE 106 

Pr e valence of Ang i n a a nd Alcohol 

,\ge and Sex Drinkers 

30 - 39 

40 - 49 

50 - 60 

Total 

-'ge-adjusted 

M 

F 

M 

p 

M 

F 

M 

F 

M 

F 

N 

25 

9 

62 

17 

54 

21 

141 

47 

Significance of alcohol intake 
controlling for age and sex 

,\nqina 
No. 

2 

0 

4 

2 

6 

4 

12 

6 

' 
8.0 

0 

6.,5 

11. 8 

11. l 

19 . 0 

8.5 

12.8 

8.2 

6.9 

P<. 0.001 

N 

31 

7 

56 

7 

55 

11 

142 

25 

Ex-drinkers 

Angina 
No. 

2 

0 

4 

0 

4 

l 

10 

l 

' 
6.5 

0 

7. l 

0 

7.3 

9 . 1 

7.0 

4.0 

6.9 

1.5 

N 

561 

490 

364 

247 

236 

154 

1161 

891 

Never drunk 

.\nqina 
N-o-. --

' 
9 

4 

10 

5 

14 

4 

3 

12 

l.6 

0. 8 

2. 7 

2 . 0 

5 . 9 

2. 6 

2. 8 

1.3 

3. 0 

1.5 



1'181£ 107 

Prevalence o f PMI and Alcoho l 

Age and sex Drinkers 

30 - 39 

40 - 49 

50 - 60 

Total 

Age-adju■ted 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

N 

25 

9 

62 

17 

54 

21 

141 

47 

Significance of alcohol intake 
controlling for age and sex 

PMl 
No-. -

2 

1 

1 

1 

2 

0 

5 

2 

' 
8.0 

1 l. 1 

1.6 

5.9 

3.7 

0 

3.5 

4.3 

4.8 

7.5 

P <0.01 

Ex-drinkers 

N PMl 
No-. -

31 1 

7 0 

56 3 

7 0 

55 5 

11 0 

142 9 

25 0 

' 
3.2 

0 

5.4 

0 

9 .1 

0 

6.3 

0 

5.3 

0 

Never drunk 

N PMI 
No-. -

561 6 

490 1 

364 6 

247 2 

236 9 

154 2 

1161 21 

891 5 

' 
1.1 

0 . 2 

1.6 

0 . 8 

3. 8 

1.3 

1.8 

0 . 5 

l. 9 

1.2 



TI\OlF. 108 

Prevalence o! 1schaem1c - t ypc ECG chanqes a nd alcohol 

Age and Sex Drinkers 

JO - 39 

40 - 49 

50 - 60 

Tot.al 

Age-adjusted 

M 

F 

M 

F 

M 

p 

M 

F 

M 

F 

N 

25 

9 

62 

17 

54 

21 

141 

47 

Significance of alcohol intake 
cont.rolling for age a.nd sex 

ECG 
NO:-

1 

1 

4 

2 

10 

4 

IS 

7 

' 
4.0 

I 1.1 

6.5 

11. 8 

18.5 

19 . 0 

10.6 

14 .9 

8.3 

12.8 

Ex-d r i nkers 

N 
ECG 

NO:-

31 l 

7 0 

56 4 

7 1 

55 4 

11 0 

I 42 9 

25 l 

P t.0.001 

' 
3.2 

0 

7 . I 

14. J 

7.3 

0 

6 . 3 

4.0 

s .s 

4.0 

Neve r drunk 

N ECG 
No. 

561 9 

490 4 

364 16 

247 2 

236 20 

254 8 

1161 45 

891 14 

' 
1.6 

0 . 8 

4 . 4 

0 . 8 

8 . 5 

5 . 2 

3 . 8 

1 . 6 

4. 2 

1.6 



T/\OLE 109 

Prevalence of ischaemic- t ype ECG changes withou t s ymptoms a nd alcohol 

Age and Sex 

M 

30 - 39 
r 

M 

40 - 49 
F 

M 

so - 60 
F 

M 
Total 

r 

M 
Age-adjusted 

F 

N 

25 

9 

62 

17 

54 

21 

141 

47 

Drinkers 

ECG 
without 
sympt0111s 
No. 

0 

0 

4 

0 

7 

2 

11 

2 

\ 

0 

0 

6.5 

0 

13.0 

9.4 

7.8 

4.3 

5.3 

1.8 

Significance o f alcohol intake 
controlling for age and sex 

Ex-dr i nkers 

N 

31 

7 

56 

7 

55 

11 

142 

25 

P <0.0 5 

ECG 
without 
sympt0111s 
No. 

l 

0 

2 

I 

0 

0 

2 

1 

' 
3.2 

0 

3.6 

14.3 

0 

0 

1.4 

4.0 

1.2 

4 . 0 

Never drunk 

N 
ECG 

without 
symet0111s 
No. 

561 9 

490 2 

J 64 8 

247 1 

236 13 

154 5 

1161 24 

891 8 

' 
1.6 

0.4 

2.2 

0.4 

s.s 

3.2 

2.0 

0.9 

2. 3 

0.9 



T J\UU: I 10 

ultl e le Loqistic RegressJon of 11m Pre vale nce - Mil l es 

Angina (55 case s) PMI (35 cases) I scha emic-type 
ECG (69 cases) 

Variable 

Coefficient t Coefficient t Coeffic i ent t 

Age (Years) 0.026 1. JS 0.022 0.92 0.048 2.60•• 

BMI (Neight/ 
Height2) -0.006 -0.50 -0.00) -o. 26 0.004 o. 72 

Hypertension 0.859 2.59•· o. 537 l.82 0.926 J.04•• 
--
Sen• 0.0132 J.os•• 0.017 J.21•• 0.020 4. 48••· 
Chole■terol (119\l 

Hyperglycaeaia 0.]58 0.76 0.846 1.69 0.4 54 1.06 

Cigarette 0.009 O.OJ 0.543 1.46 0 .554 1. 98* Saoklng 

Type ,. 
o. 492 1.66 0.990 2.46* 0.287 1.04 Behaviour 

--
Not doing exercise l.908 J.1s•• 1. 795 2.42• 2.458 l.39*** 
in lei ■ure tilll! 

Type of bread+ -0.681 -1. 52 -0.)96 -o . 73 -1.596 -3.]8••· 

• P<0.05 
•• p<.0.01 
••• P<;.0.001 

+ White- bread recoded 1.0 
White I Brovn • 1.5 
Brown bread • 2.0 

Ischae.mic-type ECG 
without symptoms 

(37 cases) 

Coefficient t 

0.079 J.15•• 

0.006 1.13 

o. 979 2.SJ• 

0.014 2 . 15•• 

-0.541 -o . 81 

0.411 1.14 

0. ]18 0 . 89 

1.708 2 . ]2• 

-1.432 -2 . 32• 

"' N ... 



TJ\BLE 111 

Multiple Loqlstic Regression of 111D Prevalence - Pemales 

Ang ina ( 19 cases ) PHI (7 cases ) Ischaemic-type Ischaemic-type ECG 
ECG (22 cases) without symptoms 

Variab l e ( 11 cases) 

Coefficient t Coeffic ient t Coe f fie ien t t Coefficient t 

Age (Years ) 0.042 1.27 0 . 001 0 . 05 0 . 031 0 . 87 0 . 087 1.81 

BMI (Weight/ 
Height2 ) 

-0.069 -0 . 93 -0 . 005 -0 . 48 -0 . 006 -0 .4 2 0 . 004 0 . 31 

Hyper tens ion 
Systolic pressure l. 783 2 . 87** 0 . %6 l. 54 1 . 608 2 . 95** o. 339 0 ,4 3 160 or diastolic 

95 mm Hg 

Serlllll 0 . 011 0.99 0 . 008 1.17 0 , 023 2 . 7B** 0.016B 1. 42 Cholesterol (mg\ ) 

Hype1=glycaemia 
- 0 . 682 -0.60 0 . 190 0 . 2 4 0 . 140 0 . 18 -0 . )70 -0 . 32 FBS 120 mg\ 

Cigarette 1.387 2. 67** 0 . 281 0.60 1.187 2 . 37* 1. 264 1. 90 Smoking 

Type A 
0 .4 10 1. 76 - 0 .4 6 4 - 1. 2R 2 . 152 2 . 72** 1. 184 1. 42 Behaviour 

--
Not doing exercise 

2.005 1. 90 0 . 17 8 o. 4 9 2 . 017 1.98* 1.150 1.06 in leisure time 

Type of bread 0 . 560 0 .7 5 - 0 . 812 -2 . 9]U - 1.665 -1. 72 -1. 435 -1.18 
---

P <o.os 
•• P < 0.01 

"" N 
N 
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A ORTO-CORONARY BYPASS GRAFTS , 1979 

20 - 29 30 - 39 40 - 49 50 - 59 60 + 

KAlJ:S 2 19 78 58 15 

mwJ:S - 2 8 3 1 



"inne-
Ero it- eota 

Code 

"8jor Q/QS 11 
ileas 12 

lh■or Q/QS 
,} it-

Left uia 
21 dniati011 

High ...,utude 
}1 R va•es 

ST depreeaioa ", 
"2 

"3 
T va•e 5, 
in•ersioa 52 
T wa•e 

5} flatteei■g 

L888' 71 

a " lall el al (1972) 
b Higgin■ et al (1965 ) 
c O.trander (1966) 
d Rose et al (1968) 

Jordan 

A-an 
(482) 

No. 

z 
5 

5 

9 

5 

} 

} 

2 

} 
2 

5 

2 

e LeCl bundle branch blodc 

• 
1.4 

1.0 

1.9 

1.0 

,.6 

2. 1 

o.4 

T AJII.F. t I} 

nd flf'lf!c trd U.S. 

Jllllaica U.S.A. 

Lavrt-nce • Froaingha11 b Tecumeehc 
Tavern (779) (542) 

(177) 

No. • No. • No. • 
1 

1. 7 1 1.2 } 
0.9 

2 8 2 

, o.6 1 0.1 6 1.1 

6 }.It 2} }.0 22 4.1 

5} 29.9 51 6.5 9 1.7 

1 5 2 

5 ,,.5 7 2 . 2 " ,. 7 

2 5 } 

1 10.2 - 8. 1 - 7.7 6 11 8 

11 52 }It 

- - 3 o.4 1 . 0.2 

lo Hin!!MOl Co!lf! er\ l~ri 

49 .I_t'llr8 

Europe 

8ru1111eled The Hague d Naples d 

(6}1) (377) (412) 

No. • No. • No. j 

2 ,., 1 0.8 5 1.9 
5 2 } 

8 1.} 8 2. 1 8 1.9 

10 ,.6 18 4.8 14 }.It 

1 - 1 

6 1.3 3 1.} 9 2.7 

- 2 1 
, 

2.1 - 1.6 - 4.6 6 - 7 

6 6 12 

- - - - 1 0.2 

Moscow d 

(169) 

No. j 

- 1.8 } 

8 4.} 

29 17.2 

-, 0.6 

-
- 2.4 -
" 
- -

I,; 
N 
~ 



'.\ame: 

APPENDIX: I 

CON FI DF:NTL\L 

s .. rtal ~o. 

Punch Carri Xo. 

325 

(anr1 mnidP.n nam") ............................................... 
Address: ......................... . ............................ . 

!.ii"ha t wa ~ ynur 

'1art~al StlltUS 

Are yo11: 

. . . . ... . . . . . . . . . . . 

dat.e of htrt.h: rlay 

..... 
marr1. P.d '- ~ 

'.'1alP. 

f I I mnnth I I I 

di.vorcP.d/ L.1J 
,.., paratPd 

I I I 

Oc r.un,"ltinn 

What is your occupation, Pnst Ti. t le ••••••• , , •• , ····· ..... □ 
y .. ,. ?-:o 

Ar~ you sati.srt .. d with your prE> ,!O,.n c occupation? 
__ , G 

Ar ~ you nv.-rwnrk,.d? 
__ , ~ 

Do you wnrl< ovprti.n•P.? 
_,_ _;i 

EducP.ttnnal 5tatus 

What was thA hi.ghPst 1 .. v .. 1 or .. ducatton you complP.tPdl 

Cod• 

Pri.m11 ry Schoo 1 

Pr,.paratory School 

s .. condary Sr.hoot 

Vocational Training School 

T,.ach,.rs Training CentrR 

ThA Suhj .. ct 

□ 
1;t re/Husband 

j 0 

7 '-' n1.v,.rs1. ty 
In ,.t ru c ti nn1 Ent,.r "I'PrOf'l" i 11 t,. co<I ,. fnr 1 .. v .. 1 nf ,- ducat.ton 

ror subJ., r. t and for ,.pou,...,, 

' 

1-4 

5 

I~ 
I 

, ;_,~ 

1'.) 

15 
I ,; 

17 

18-19 



Smoki.n<?; 

1 • ( ") Do you srrokP ci.e;ar'!ttP!I now? 

y,.., r'!~1larly 

No - IF '1'0' GO TO QUESTIO!', 2(a) 

Occasi.onally (usually l'!S!I than 
one ciearettP. per day) 

(b) Oo you tnhalP.7 

Yes 

'lo 

( c ) What kinds or ci.garP. t tPS do you smok P. 7 

( f) 

~anufactured with filtP.rs 

~anuractured without filt'!rs 

Hanri-rol lP.<i 

YPS 

.' n 

:-o 

How m.=..ny manuractur~rt r.i~arPttP.~ do you 
usually smokP. per day? 

About how many ~rams of tobacco do you USP 

pP.r wPek for rolling your own cigarettAs7 

R . '~· r-

w 

P. _ 1 

,-1-· 
!..,___!._J 

What is th'! ma"<i.mum nunihPr or ci. g ar.,tt"s that 
you havP !lmoked pPr day ror as lone as a yP. ar 7 

(R .. cord total numhPr of manuractur.,d and hand-roll ,.d 
ci ~ar .. ttes, cnunttne t g or tohacco as 1 clgarP.ttP. ) 

(h) 

How many cigar .. t~PS did you smok~ pAr day a 

yPar A.go? 

How old wPrP you whPn you hPean to smokP 
C i ear ,at t P !I? 

AF"Tf:R ASKI-.:G rurs QUESTIOf\", GO TO Q1 TE STI01' J(11) 

y.,,., r.,eut11rly 

1'"t>. nPVPr - IF •so• r,o TO QUESTION J(l'I) 

Occasionally (usually less than onP 
ciear .. t:t .. p,.r day) 

__ I 

r;i 
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21 
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27-28 
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( b) 1oihat ts the ma,cim11m numhPr of r.i.e:u·P.ttP,. 
you PVP.r smokP.d pP.r day for as long as a yP.ar? 

327 

,--
_ I_ 

(?Pcord total numbP.r of manufactur,.d and hand-rollPd 
r.igarettAs, counting l ff of tobacco as l r.i.earAttA.) 

(c) Di.d you inhalP.? 

y s 

0 

(d) How old WP.r" you whPn you b"ean to smokP. 
cigari>ttes? 

( .. ) ,,h .. n dirt VOii .. tnp .. mnk1 "!: ctearP.ttPs? 
(Giv" Y""~) 

( r) Why di.d you stop? 

Illness/doctor's ordPr,. 

Health prP.caution 

Cost 

OthPr 

J. (a) '!-lavp you """r smokPrl ci!;!:"-rs" 

(h) 

( C) 

No - IF 'SO' GO TO Q~ESTIOS 4(a) 

UsPd to, but not now - IF 'NOT ~OW' 
GO TO QUESTION !~(a) 

Now ~mnke occasionally (l"s'" than 
nnP l"'er day) 

~ow smokP. rP.e,..,larly 

,bout how many do you ,.mokP. l"'"r wePk? 

Do you 1.nhal .. ? 

YP.s 

No 

4, (a) HttvP you PVP.r ,.moked II pipP? 

( h) 

Sn 

u,. .. d to, but nn t now 

Now smokP a pipe occasionally 
(1 .. ,.s than onrP a day) 

Knw smnkP. nnP rp~larly 

.\hout hnw ,.,,.ny erflms nf tnhar.co to you 

,.mnkP p,.r "'""k? 

,- 1-

6 
I 
I.--!-

~ l I 

z.l 

_)_ 

~ 

E 
I 

l 

I~ 

JB 

J9 - 40 

4 t-42 

47 

~· 



(c) Do yo,i inhalP.? 

Hcol'lol Gnn<11Jm!')ti nn 

Do you currP.ntly drink alcohol? 

y .. ~ 

No 

If '1'10', havP. you PV 0 r <trunk 'llcohol? 

,--, 
,I 

~ 

No - IF ':,;o' 00 TO YF.XT ~UESTIO'K -
If 'YES' what typP.? 

:itne 

~o 

y,.,. 1 ;I 
No L. 

How many gla,.!le!I do you u!lually drtnk P"r 

s .... r 1-J 1--LJ 
\,'in,. 1-J 

4-~ __J 4-8 

9+ I~ 9+ 

DiPt and nt .. tarv Habit,. 

~nAt kind of fat do you u,..,~ 
Animal 
-i 

fnr cooki.n~ II 

fnr frytne ~ 
for "Pr,.ading " 

~hAt kind of hr•ad do ynu eat? 

~ow nrt .. n do ynu eat 

"''~"t 
Dry FJ"'""~ 
Gr,.,.n RPan!I 

Ci tru,o Fruit 

Oth,.r Fruit 
(appl,.,. 11nrl 

banan1111) 

._,_I 

DA i 1 y 

C 
C: 
G 
Q 
LJ 

µI 
I ! 
I - i 
!2i 

F!rnwn 

Spi.ri.ts y,.,. -1..: 

No - --
day? 

Sptrtt!!I 1-J 

~ 4-R 

9+ 

v .. g .. tahlA Bo~ 

Q wl 
Gi Li 
L..!l LL 

Q -
'Ao th u 

J tifflP!I w,-,.1, l y 

" WflJ.-k 

i__.] G 
Li u 
L!1 Li 
~ u 
L!J u. 
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P•vch n ,. nr.1al Factors 

s .. rial 1'<>. 

Punch Card 'In. 

Jnstru c t inn: Here is a list nf ,.,.v.,.ral trait" or ~•alitiAs. 
For P.ach nna will you t.Pll mA wh .. thPr each trait 
rl.P.scr1 b"'" you VP.ry , .. Pl 1, f'airly w ... 11, ~nmewha t, 

or not at all. 

Very Fairly 5nm~- Not: at 
w .. 11 lf -,1 l wh;i t all 

B fl!' i ne bo s,. y or domtnatin ~ L!I I l I Q Gl 
l'fav1 n~ a ,.tron~ MPPfl to ~'.'( t: Pl 

□ l~ Q ~ 
(bA best) ln mo~t th1n~s 

TTsual ty fe .. tin~ prP~~,:arl ror .-, 
l__!.J -~ L il ; J 

t 1 m11=1-

f1,a i. ne- hiard rlrivln~ and ._J ' Q I • 
c ompatlt1.vP 

_l j 

Ea ting too 'luickly ' -2 Q l_1_ 

I n st ru c tinn: Nnw ,..,. want to know how you havP ~•nP.rally fP.lt 
at the end or an av .. ra~e rlay in your r~gular 
line or wnrk. 

Ha~ ynur work nrt~n 1~ay~d wtth you ~n 
that you wPrP. thtnkln~ abnut it art.er 
wnrl<lng hour'"? 

'la,s yn11r work oCtP.n 9trAtcherl you to thP 
v .. ry 1 im1 t: .. nr your •nPr'!'Y and capacity? 

Ha v .. you ortPn fPlt uncPrtAin, uncnmfortabl• 
or diss11.tisfierl with hn,.. ., .. 11 yn11 ,..,.r,. dolnir 
i n ynur reeular linP. of work? 

Finally, 

Do you gAt '1"1 t .. up!!IP.t wh.,.n ynu havP. to 
wa it fnr anythine? 

yn11 .. ny nf thA 

1. S pnus,. 
2. RrnthPr/ .. tst: .. r 
J. P11r.,.nt 

fnllnwine in th"' ra"t 

4. l9t d P.~ rP e r P. l a t1v• 
~ . Fr1.,.nr1 -

Yes 

u 
Q 
.- -. 
u_l 

L.2J 

1:;J 

12 

ln str11 c tlnn1 Fnt•r appropr1AtA corl e 
fr1•nrl ln rnriln~ ho~. 

f'o r r" lat l vr or 

11:o 

.....!l 

_,i_ 

-l. 

~ 

month"? 
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5 

r-

7 

8 

9 

10 

1 1 

12 

1 J 

14 

1 ~ 

l '-

17 



Hav,. yn1.1 .. uffor,•<i ""Y of th• f'll lnwin~ in tho p;i"'t 12 rnnnths? 

~pp f': i f'y • • • • • • • I • I e • 1 1 1 1 1 1 • 

' __ .. 

~o 

i-"J 
I J 

·-•· 

~ow I Wl"ttld 11.kn to ""le yon ,.omp q,, .. ,oitiOI"" aho11t. your 11.vine: 
con-ii tton,oi. 

fiOUSP 

'3 tnn,,. 
Both hri c k 1-

i ' ;;inri .. t:nn~ - -

Pr,.fah
r~~;:1. t:P.rl 

1-.J 

Dr:, you 0,1111n yr,nr hQu-.~ nr f"laf" t'\!" r-Pnt: it? 

..--, 
Owne<i L....!_ 

Hn "' ""~""Y rnom" i.n your l,ou!l~ (or, 1..f" yo11 liv~ in A fli=lt, 
t,r,w •n;iny room!! in yo•1r f"lat) "'!,cclu•1in!! b'l.throom c1nr! 
inr.luciine; l<ttch@n? 

~,,,, mAny p .. nple live in yn11r hnu"" nr f"l,.t? 

Sn11rr.o !al "f' Pn t.:1hlo 1.-IA t~r 

~hat i,. your ,oiourr'" of wat,.r f"nr rlrinkin~ ,..,c1 rnnkin z ? 

.\rt•sian w .. 11 

Sprine; 

Cnll,.r.t.ion ~ .. 11 

Bottled 

--, 
I __!l 
, I 
I " --" 

I --·· __ , 

If" 'YES' hnw of"t,.n <io :•nu "'""rr.i.,..,? 

o .. 11y _!. 
Oc-r.11!1inn11lly 

□ 
1-=:J 
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1 p. 

19 

'.?Q 

21 

2J 

29 

JO 



Do ynn exfl!l'rr:-i~~ t;hrou~h: 
y,.., 

.\ct:iv.- ( '!lp,,rt) r'!-cr~ation ,-;-

Ko~p f"t t exerc i '5P -
H~::t.vy phy!lir-:il work 

' 

GR-rrte n i. ne L ! 

Do-i t-your'!lel f' _ JI 

Vi~or.,,,,, ~ot.t:tne Rhout ~ I 
<::l trnhi.n~ 500+ ~ t . .=. i r~ =1 
Ot'1or": .................... ' ___,!J 

P~EVIO~S ~EDICAL HISTORY 

S,-r.t.l nn .\i ChP'!lt Pain on Effort 

1. HRvo you evPr harl any pRin or discomfort 
in your che'!Jt? 

If ':-10' have you .,ver h:vl "ny pr'"""uro or 
h .. avine~'!l in your che'!lt? 

If 'SO', proc,.,.rt t.n Spr-tion C. 

• .!!.. 

·=:J 
GI 
G 
Gi 

-· 
-=1 

L.... 

Ye'!l 

?--:o 
-J 

Yes I_J 
No l__g 

If 'YES', a'!lk n,.xt question, (If rlurina the r,.maind,.r or 
s,.ction A an an!5WPr is racorrl,.rl in a hox ~arkerl •, proc,.,.c1 
to s,.cti,,n B.) 

2. Df"> you get it whPn ynu wnlk uphill or hurry? y,.s 

No 

N.-v,.r tn1rri,.s or walks upht 11 

J. Do you ~.,tit wh•n ynu w11lk flt an ordinary 
pRce on t:h• level? Ye,. 

~o 

~ • '•h:.t: '10 Y"11 do if you e: .. t: it whi lP you nrP 
..,,.,_kine;? 

St.op of '!!low rlnwn 

C11rry on 

(~,.corc1 'Stop or slow down' if s11hjpct cArrt•,. on aft,.r 
tAkin~ nitroelYCPrin,.,) 
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J2 

JJ 

J4 

J3 

J~ 

J7 

JR 

J9 

40 

41 

42 

I 44 



j , If Y"u stand 1ti.ll, what h"-Pr'""" tl'.I it? 

Not rAlt'"v"d 

10 minutes or le'IS 

Mor" than 10 minutes 

Q .. _,_ 

332 

7, Will yon ,.hr,w mP. whf'rP. it '"" ·"? (Recorct all E>rea'I n,entinn'!rl.) 

Sternum ( uppPr or mi.ctrtl,.) 

St~rnum ( .lo,.,~r) 

LPft arm 

Other 

0 
Q 
C: 
u 
L 

(If 'TIS', rP.corrl arlrtittonal information ,._bov ... ) 

9, Dirl Y"" ""'! a rtl'.lctor hP.C"-""" of thi.s P"'in 
(or discomfort)? 

If 'Y=:S', what di.rt h"' sAy it ,,,.,.? 

• • • e • e • I I I I I I • I • 1 1 1 1 
• 

1 1 
I I 

1 
• 

1 1 1 1 
• 

1 

s .. rtion Bl Po,.sihlP Infarction 

10, Hav" you .. v .. r h11rl " 'lf!'VP.rP. pain across th" 
front of your ch .. st lasting for hAlf an 
hottr or more? 

If •ns•, ask que .. tinn 11, 

11, Dirt you se .. a rloctnr h"caus'" nf this pain? 

lf 'Y?:S 1 , whBt rlid h., ,.ay it was? 

I I I • I I I I I e I • I I I ,I I • I I e • I • I • e I I I • • I 

y .. ,. 

ICD Code 

I I 

y .. ., !~ 
:-lo 

y .. s ,~ 
Yo ....L 

ICD Cod" 

31 



How many of' the,,. attack!!! havP yr,u had? □ 
!-Inn th YPar 

ls t attack: dat" 0 _j____J 

! ! : ---I 
~nri attack: date 

Dur,.tion 0 f' pain 

DurRtion of" :,ain 

SP.rial '.'io. 

Punch Card '.'io. 

"!ins 

1- · - --
I I 

If " " a n5wP.r is recordP.d in a ho'< m"'rkP.rt •, no f'urther 
qu e5 ti""" neP.d bP. asked. 

12, Do ynu Z '"t pain in eithe r les -,n walkins? 

1). Doe5 this pain P.Vf"r hPsin whPn you Rr "' 
~t,.ndine still or 5ittinz? 

14, In what p"rt of' your le,: rto you r .. ,.1 it? 

Ye!!! 

No 

y,.5 

~" 

.2... 

~I 
□ -2! 

PRin includP5 calf'/calve" LJ 
Pain do.,s not tnclud .. calf/cA.lves !~! 

If' calve, not ~P.ntionec!, a~k: AnywhP.re else? 

1 3 , Do yo11 get it if' you walk uphill or 'hurry? y.,9 

So 

Sever hurrif"S or walks uphill 

11': , Do you e"'t it if you walk at an ordinary pAce 
y ,.9 

nn the lev,.l? 

17 , D0,.5 th"' pain ever disappe ar while you are 
walking? 

lR. What do ynu do tr you set it when you arP. 
Walkins? 

Stop or slow down 

r=arry on 

• 0 

y ., 

No 

~ 

8 

h1 

333 
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R 

9 

10 

1 1 

12 



19 . '(hat h"'r'P'"ns if' Y"ll stanr1 sti 11? 

20. How ,oon? 

RP.lt,.v,.d 

~ot r .. liP.v"'d 

10 minut .. s or less 

~nre than 10 minutP.s 

H~v,. you P,VP.r hP. 0 n in hospital? 

H 

If 'YE S ' plPa""' e;ivP. the f'ol lowinz inf"or'Tlation rnr 
•ar.h aclmission: 

Yes 

No B 

334 

Yfl!'ar 01,.eno,iis of naturP. of illnPS'I 
Jrn ,...ode 

( l) ........... I I I .. .................... . 
(2) ........... I I . .................... . 
( J) ........... I . ..... " .............. . 
(1,) ........... . .................... . 
( 3) ........... ,- - . .................... . 
Ha s a dor.tor P.Ver told you that your blood 
prP.s sur~ wa~ ahovP normal? 

(If •~o• e" to nP.~t quP.stion) 

WhP.n ~as the rtrst timP? (GiVP. appro~imatP. 
Y""'r) ...................... 
Have you ev,.r had treatment f'or hloon 
prP.,isur"!? 

~re you t~kin~ trPatmPnt for it now? 

llav ,. yr,u PVPr had h .. art trol•ble, susp,...,t,.d or 
confirm .. d? 

I I I I 
I I 

Yes 

No 

Yes 

!'/ o 

y,.., 

:'lio 

y.,., 
No 

--' 

B 
a 
8 

1 J 

14 

15 

1 i:;-21 

22-27 

2 -J3 

J4-J9 

40-45 

47-4B 

50 

51 



19. 'fhat happ•m~ if" ytlu stanr1 still? 

20. How soon? 

RP.liP.VP.t1 

Sot r •li P. ved 

10 minutP.5 or less 

~ore than 10 minutP.s 

Hav e you P.VP.r hP."n in hospital? 

Fl 
,-,, 
LL 

If 'YES' pl"a"e e-ive the f"ollowing inf'or.,.ation for 
~;ir. h ;:i1.rtmi. s ~ion: 

No 

y,.,.,.. 

OJ 
Diapno,.is of nature nr illnes,. 

rcn 
I ! ( l) ........... 

(2) . . . . . . . . . . . I I ...................... I I 

( J) ........... I , I 

Lj 
I • 

r ode 

(4) .......... " .......... . I I . . . . . . . . . . . 
( j) . . . . . . . . . . . !-- ...................... 
Has a r1o .., tor ever told you that your hlood 
pre s sure was ahnv,. normal? 

(If 'SO' ell to ne~t question) 

When was thP. first timP? (GivP. appro~imat• 
Y""r) ...................... 
Have you evP.r had treatment ror blood 
p r .. ,.suri,? 

~re you takin~ tr•at.,. .. nt for it now? 

l!av• Y"U .. v .. r hart hi,art trouble, !!IU5pP.t'ltAc1 or 
conrtrm .. d? 

(If •so• en to ne~t question) 

Yes 

So 

y • 

So 

y ... 

So 

Yes 

No 

~1 LJ 

~ 

8 
5J 
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tJ 
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15 

1~-21 

22-27 

2 -JJ 
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50 
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~hen wa~ the rirst ttmP.? (eivP ypar) 
I I I ..................... 

rr.p Corte ..................... I I I 

Dirl you attPnrt ho~plta1? y.,.s 13 
Nf'.1 

.\rP you sti11 attendin~ A. doctor for it? YPS ,-,, 
No 

1-
---1! 

Has your wtr .. , or any bloort relative ( livinff or rt'!'art), 
had heart trouble? 

(If 'NO' ~o to n<>xt question) 

1 • Spou ~P. 

2. BrothPr/sist.er 
J. p,.rent 
4. 1st d,.er"" rela

ttve 

AP:P ( roue:hlv 
,-t rti,,.p;no~is 

........••.........•. J_J .....•.•.... I ' I 

· · · · · · · · · · · · · · ...... · 0 . ·. ·. · · · · · · -t=:IJ 

Are you or have you been dtahet.ic? 

....... 

Has your wifP, or any hlood relattve (l:lvine or 
dPad), had dtab .. t.PS? 

If 'YES', plP.as., statP r .. 111ttonship? 

1, Spous .. 
2, BrothPr/sistPr 
J, Parent 
4, 1st dPgT'"e relative 

YP.s 

!-:o 

ICD Code 

Yes 

No 

y,.,, 
No __;, 
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s,-ri.al -.:n, 

Pnnch r,arrl :(n. 

Fnr 'i("'lm~n On 1 v 

Parttv: 

If •Y::5 1 , how many pre~nanciP,s hav,. ynu had? 

Oral ContracPpti.VP PracticPI 

Have ynu PVPr u,.,.d oral contrac,-ptiv,.,.? 

If •ITS', ar,. you c11rr,.ntly u,,tne oral 
contracPptiv,.,.? 

If •n::sR, fnr ~nw lon~? J, .. ,.,. than 
J mnnth,s 

u 
If you do not " "'" or"l contrac .. ptiv .. ,. 
now, did ynu .. v .. r u,s,. thpm? 

If 'YES', for how lone? Le,.,. than 
'.) month,. 

J-l2 
month~ 

!~] 

J-12 
mnnth!!I 
~ 

L....!.! 

y.,,. 

. 0 E 
'.'lor" than 
12 mnnth" 

Ltl 

y,.,. i7 
:'lo Lil 

'.'lore than 
12 mnnth,s 

r-, 
~ . 

!'lo !...!.. 
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I 
I 

I 
I 
I 
I 

I 
-------------------------------------------------------------------
Phv~ 1 '"' l E'xn,m1nat1 on 

HP.ight 

(For nfftc,. 11,.e) 
'.~ !JndP.r/Ov'!'r 

ll.P, 

P,ll. 

I 

II 

s 

s 

...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 

D 

D 

cm~ 

. k gn,s 

I 
,, .. 

co 
[IJ 

Carr1 ' • 

1-4 

.5 

7 

B 

9 

10 

11 

12 

1J 

14-17 

lA-21 

2:?-24 

2~-J2 

JJ-40 



Pl ma CholotstArol 

Fa ttne blood suear 

l"TL me/100 m1. 

I I mg/100 ml 

I • • • • • • • • . • .. • • • • 

:n 

IIl. 

IV 

................ 

................ 
♦ ♦ ♦ Ill ♦ ♦ ♦ ♦ <II ♦ ♦ ♦ ♦ ♦ 9 ♦ 

V • • • • ·• • • • • • • • • • • • 

VI 

VII 

VIII 

T '( 

511mm11ry 

1n .. rvt,-w r Corle 

................ 

................ 

................ 

........ ........ 

.................................. 

I 
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44-4 ~ 

47 

4 

49 

50 

51 

52 

' 5J 

54 

55 

57 
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APPENDIX 11 

J..J-:11 r- )1 

~I uU.:11~.J 

: ( ~1_,)I J:i r~~I) r-~1 
: .:,1 ,_..:.J 

...... : ......;Ulf; 

eJ~t/ ~,; EJ: ~I 

[I] tw CD _,,,.:.R [TI rr." : ~~• ~;-
EJ ~;I 0 J-:-/ Jll-(TI ~.1J:.[!J ..,..,I : cfWl ~.,JI 
□ : ti:l-)1 ~ ; l:yll 
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0 0 sj--JI 
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(r) 

,:.al.-I l...;.i.- (f') 

¼,-"I t...,-1.. ( t) 

~I ':-!.J...:I t., .J""- ( •) 

~·~~.JJ ~ ; ('\) 

to..~ (A) 

e;-,-!)I J.-1~ , ~ .s,=-1-:-Lil j• JI J.-•I : t....i_. 

~,;,~,;. ~ 
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20 

21 

2 2 

2 3 

:0:4 

21-25 

28 -27 

30-211 

[JJ 

OJ 

[I] 

32-31 IT] 
34-33 OJ 

: ~ .a:J\ 
r L:)t- r.1..:--l'~..,. Ja c I > _ , 

~...Iii:; .. ii J~J ' ~ 

( I ) f Jl}-JI JI ~I : ~\J.I e.l• J.1 ) '/ 
( \.:---'! ;.i.-1 _, ; J~ .:, J-1 ;,.~ J ) \;':-I 

~ 
'J 

r .r.l.:--" .:,~ .. J:.;:_, Ja ( ..,.. ) 

~ 
'J 

! l.=-;. -1a ~ .r.\"."-11 tl_,;1 ~l... ( -:·) 

~ l.,:...-

~ ~~ Lj _,!I.. 

'J 
,f ... ~ \,.:--~.:,, ( ~ _,.:-11) _,.l~ ,..,.. ~ (,.) 

fr~ 
J ~ r.~, '+-·•,;.:_; ~_,J, e-=:11 .,. t..,,. ..s- < .. > 

t-J.....S J! . 

"=-~ ~~ .:..i r.l.:-J.:,, .. .- ~·,. \. ( J) 
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